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In 192 of this Journal, we gave notice of our intention to pub- 
lish the subjoined paper, and spoke of it in such terms, as we are well 
assured its perusal will justify. It was then in the hands of the 
Editor; but the publication of 1t was deferred, as it was wished, by 
several gentlemen, who knew its value, that it might first be presented 
to the American Philosophical Society, which has been done. It was 
read on the 7th of April, and received the unqualified approbation of 
that body. Ithas been already printed by the Society, and will appear 
in their Transactions. 

It was the intention of the Editor, to make an abstract of the paper ; 
but as it will, in the first instance, become generally known yon 
the medium of this Journal, the author was unwilling that it should 
appear in an abridged form. With the exception, therefore, of some 
observations upon charcoal; and upon the law which obtains, in the 
cooling of heated bodies, the whole is new published. The parts 
omitted, will form separate papers, and appear in our next number. 
Experiments to determine the comparative quantities of Heat, evolved 

in the combustion of the principal varieties of Wood and Coal, used 

in the United States, for Fuel; and, also, to determne the compara- 
tive ities of Heat lost by the ordinary apparatus, made use of 
for their combustion. By Mancus Butt. 


The experiments on fuel, detailed in the following paper, were com- 
menced in November, 1823, and were prosecuted, with very little 
cessation, until June, 1824; when, in consequence of absence, to- 
gether with subsequent ill health, they were suspended until May, 
1825, when they were again resumed, with undiminished interest, and 
have been continued, as circumstances would permit, until the present 
time. 

During the latter of these periods, I was under the necessity of 
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repeating the experiments which had been previously made, in con. 

uence of a defect discovered in a part of the apparatus, the re 
moval of which, was found to change the results; still, it was vers 
satisfactory to find that the variation was, in every instance, directly 
yes to the results which had been formerly obtained. : 

e experiments to determine the comparative loss of heat sus- 
tained, by using apparatus of different constructions, for the combus. 
tion of fuel, appeared to be equally necessary with those to determine 
its comparative efficiency. 

To Professors Hare and Patterson, of the University of Pennsy! 
vania, I am under obligations, for their kind assistance in my experi- 
ments; and it gives me great pleasure to have an opportunity, thus 
publicly, to tender them my acknowledgments. 

The importance of those experiments, which have for their object 
the promotion of the useful arts and sciences, or an improvement in 
the domestic economy of society, by which our comforts may be in 
creased, is generally admitted. 

In a climate like that of the United States, where, during two- 
thirds of the year, fires are indispensable to human comfort, and 
where, consequently, the savings of a large portion of the poor, 
during the summer, are often inadequate to purchase a sufficient sup- 
ply of fuel for the winter, it must, obviously, be highly important to 
ascertain, the comparative efficiency of different kinds of fuel; as, 
without this knowledge, those who are desirous of economising, may 
be prodigal through ignorance. 

e knowledge of the comparative heat disengaged in the combus- 
tion of the different varieties of wood and coal, is also important in 
various processes in the arts; and it is believed that the results of my 
experiments, will be found worthy of attention, in a philosophical 
point of view. 

Previously to describing my apparatus or experiments, it will be 

r to notice those of some of my predecessors, as, in the investi 

of this subject, no small degree of inaccuracy appears to hav« 
prevailed, even among experimenters of high character. 

My remarks cannot be better prefaced, than by making use of the 
following extract from Dr. Ure, on the subject of combustion. 

‘¢ Lavoisier, Crawford, Dalton, and Rumford, in succession, made 
experiments to tetermine the quantity of heat evolved in the com- 
bustion of various bodies. The apparatus used by the last was per 
fectly simple, and, perhaps, the most precise of the whole. The heat 
was conducted by flattened pipes of metal, into the heart of a body 
of water, and was measured by the temperature imparted.” 

From the general table of results, it is only necessary for me to 
extract two, to show the force of the succeeding remark. 
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Substances burned, one ce melted, in poun 


pound. Lavoisier Crawford. | Dalton. | Rumford. } 


Olive oil. 149 89 | 104 =| shor | 


Charcoal. 96.5 69 40 
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‘«* The discrepancies in the preceding table, are sufficient to show 
the necessity of new experiments on the subject.” 

As the experiments of M. Lavoisier, Dr. Crawford, and Mr. Dal- 
ton, did not comprise any article of fuel excepting charcoal, a more 
particular notice of them would be irrelevant to my purpose. 

The experiments of Count Rumford, to determine the quantity of 
heat evolyed in the combustion of different woods, will alone be ex- 
amined. In his very just remarks, he says: “ Many persons have 
already endeavoured to determine the relative quantities of heat fur- 
nished by wood and charcoal, in their combustion ; but the results of 
their inquiries have not been satisfactory. 

Their apparatus has been too imperfect, not to leave vast incerti- 
tude in the conclusions drawn from their investigations. Indeed, the 
subject is so intricate in itself, that with the best instruments, the ut- 
most care is requisite, lest, after much labour, the inquirer should be 
forced to content himself with approximations, instead of accurate 
results, and valuations, strictly determined. 

All woods contain much moisture, even when apparently very dry ; 
and, as the persons alluded to, have negiected to determine the quan- 
tities of absolutely dry wood, burned by them, much uncertainty 
prevails in the results of all their experiments. Another source of 
uncertainty, lies in the great quantity of heat suffered to escape with 
the smoke, and other products of the combustion.’’** Again,f * at- 
tempts have been long ago made, to measure the heat that is developed 
in the combustion of inflammable substances; but the results of the 
experiments have been so contradictory, and the methods employed 
so little calculated te inspire confidence, that the undertaking is 
justly considered as very little advanced. I had attempted it at 
three different times within these twenty years, but without success. 
After having made a great number of expedient with the most 
scrupulous care, with apparatus on which I had long reflected, and 
afterwards caused to be executed by skilful workmen, I had found 
nothing, however, that eee to me sufficiently decisive, to deserve 
to be made public. A large apparatus in copper, more than twelve 
feet long, which I had made at Munich fifteen years ago, and another, 
scarcely less expensive, made at Paris four years ago, which I have 
still in my laboratory, attest the desire I have long entertained, of 
finding the means of elucidating a question that has always appeared 
to me of great importance, both with regard to the sciences, and to 
the arts. At length, however, I have the satisfaction of announcing 
to the class, that, after all my fruitless attempts, I have discovered a 
very simple method of measuring the heat manifested in combustion, 
and, this even with such precision, as leaves nothing to be desired.” 

It will not be necessary to describe the Calorimeter used by Count 
Rumford, more particularly, than to say, that it consists of a small 
copper receiver containing water. In the inside is a flat worm, also 
made of copper, bent so as to pass horizontally three times from one 


* Nicholson’s Journal, XXXV. 105. 
+ Ibid. XXXIL. 105. 
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end of the receiver, to the other. This worm passes down through 
an bo ry in the bottom, near one end of the receiver, to which it 
is soldered ; and the other extremity of the worm, passes through the 
opposite end of the receiver. A thermometer is introduced into the 
water contained in the receiver; the woods, in thick shavings, and 
other combustible bodies, are consumed in the mouth or bottom of the 
worm, and the heat evolved in the combustion, is imparted to the 
water, during its passage through the worm. 

The experiments consisted in elevating the temperature of the 
water in the receiver 10°, commencing at 5° below, and finishing at 
5° above the temperature of the room; and the comparison was made 
between the weights of different articles required to be consumed to 
produce this effect, without regard to time. 

The quantity of wood consumed, varied from 59 to 111 grains, in 
each experiment. 

Upon these experiments it is necessary to remark, that the passage 
of the mercury, from 1 to 10° on the scale of the thermometer, can 
scarcely be —— to have been performed, in all the experiments, 
in equal perieds of time; and, since the water would require unequal 
increments of heat in equal times, to counterbalance its unequal de- 
crements, and, possessing, as it does, different capacities for heat at 
different temperatures, consequently, a very slight rE mH in point 
of time, in elevating the mercury between the several degrees, would 
materially affect the results of experiments, in which only a few 

ins of combustible were consumed. 

To these causes, and the absence of proper means to take advan- 
tage of the heat, produced in the combustion of the carbon contained 
in the woods, may be attributed the inaccuracy of Count Rumford’s 
results; as he states some of the woods to oive, by the combustion 
of equal weights, 64 per cent. more heat than others; whereas, the 
results of my experiments, on forty-six varieties of wood, in equal 
weights, give the extremes of difference as only 11 per cent. 

The result from charcoal is not given in the table, but the Count 
says, that “The dry vegetable flesh of wood, produces more heat in 
its combustion, than an equal weight of dry charcoal.” * 

By the expression * dry vegetable flesh,” the Count means to in- 
dicate that portion of dry wood which is inflammable, or that part 
which is independent of the charcoal. Now I find, by the most fa- 
vourable comparison, for this portion of the wood, that an equal 
weight of dry charcoal, produces 286 per cent. more heat than the 
former; and by the least favourable comparison, 314 per cent. more, 
giving a mean difference of 300 per cent. in favour of the charcoal. 

It will be proper to state, what have been considered as essential 
requisites to the perfection ef the apparatus, that, as the description 
proceeds, the degree of accuracy which it is likely to possess, may, 
with greater facility be determined ; and this will be done under three 
heads, with explanatory remarks. 

Ist. That the apparatus in which the combustion is produced, be so 


* Nicholson’s Journal, XXXV. 112. 
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constructed, that all, or an equal proportion of all the heat generated, 
may be measured by some unchanging standard. 

his is effected in a manner to be hereafter more particularly de- 
scribed, but it may now be sufliciently understood, by referring to 
the plate, in which the apparatus, and the interior of the room, con- 
structed for performing the experiments, are shown in perspective. 
At E is a thermometer, the bulb of which is in the centre of the 
stove-pipe, and another, Fig. 6, is suspended from the side wall of 
the room. 

When articles are submitted to combustion in the stove, the heat 
is so completely given out by the pipe, that these two thermometers, 
indicate, exact/y, the same | Been of temperature. 

Strictly speaking, we cannot say, even in this case, that a// the heat 
generated, is imparted to the air of the room. That small portion 
which is included in the air of the pipe, and passes off into the chim- 
ney, does not impart its heat to the air of the room, both being of the 
same temperature, consequently, no interchange of heat can take 
place between them. We may consider this escape of heat, how- 
ever, in the same point of light, as we do that which is conducted off 
by the surface of every other part of the room, with this difference— 
that this particular surface of two inches diameter, conveys more heat 
in a given time, than any other equal surface ; but, as this difference 
is uniform in all the experiments, we may say, comparatively, that 
there is no /oss of heat, as it is the ratio, and not the positive quantity 
of heat disengaged, which we wish to discover. 

Qnd. That the recipient body be always affected equally, by the com- 
munication of the same heat. 

Air has been selected as the recipient body, because we are enabled 
by a thermometer to measure with accuracy, the heat communicated 
to it; and because it varies very little in its specific heat, under the 
erdinary changes of barometric pressure, and its hygrometric changes 
may be readily counteracted. 

Sd. That the surrounding refrigerating medium be permanent at any 
required temperature. 

In consequence of the variations in the temperature of the atmos- 
phere, not only daily, but in different parts of the same day, to de- 
vise a plan which should strictly comply with this requisition, was a 
subject which caused me much reflection and porglening: The room 
selected for my experiments, was well calculated, in every respect, 
(except the window,) to prevent an immediate influence being pro- 
duced in its temperature, by the ordinary external changes. ‘The win- 
dow being large, I determined to close it entirely, and to perform my 
experiments by lamp light ; and it was, accordingly, perfectly closed 
on the inside of the room, with boards, which were well seasoned, 
and grooved together, leaving a space of four inches between this bar- 
ricade, and the sashes of the window. This space being occupied with 
confined air, was a bad conductor of heat. Finding it inconvenient, 
and objectionable in other respects, to experiment with artificial light, 
a sash with four panes of glass was subsequently inserted in this bar- 
ricade, for the admission of light. Every part of the room was then 
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made as tight as possible, and to furnish it with the necessary supp! 
of air, one temperature, a pipe with a valve was inserted through 
a partition, into 8 aaeining room, the temperature of which was 
necessarily maintained very uniform, for the Box? ye to which it 
was applied. Having spent nearly four months of pean in 
perfecting my apparatus, and removing difficulties which presented 
themselves at the threshold of every stage of the investigation, and 
feeling desirous to avail myself of any improvements which might be 

ted to me, either in the tus, or the intended plan of con- 
ng the experiments, I invited several gentlemen to examine it 
for that purpose, and them Dr. Hare, professor of chemistry 
in the University of Pennsylvania. 

The method which had been adopted, as described, to comply with 
the last requisition, did not appear to Dr. Hare to possess that de- 
gree of accuracy which was necessary; nor did it equal that which 
every other part of the apparatus, together with the intended plan of 
conducting the experiments, as described to him, appeared to possess. 
Dr. Hare stated to me, that, “he had long been under the impres- 
sion, that no accurate comparison could be made by means of the 
same single room, heated at different times, with different fuel, on 
account of the varying temperature of the weather; nor by differ- 
ent rooms, at the same time, from the difficulty of finding two 
rooms sufficiently alike, in form, aspect, size, and materials. It 
seemed to him indispensable, to have one room within another, so 
that, in the interval, a uniformity of temperature might be artifi- 
cially sustained.” As the method suggested by Dr. Hare, would re- 
move a difficulty with which I had unsuccessfully contended, no time 
was lost in making a practical application of Lin suggestion, and a 
room of smaller dimensions was in consequence constructed within 
that originally intended for my experiments, in the best manner which 
my architect could devise; by which a free circulation of air is pro- 
duced on all the exterior surfaces of the interior room, and this air 
my be sustained of a uniform temperature. 

description of the apparatus, plan ef the experiments, and tle 
manner of experimenting, will now be detailed. 

In a room with a floor of about eleven feet by fourteen, and nine 
and a half feet in height, another room is constructed, eight feet 
square in the clear, its contents being 512 cubic feet. The plate 
represents the interior of this room in perspective, and as these rooms 
may now be considered as distinct, I shall, for convenience, desig- 
nate them by the names of interior and exterior. 

The frame of the interior room is composed of scantling, three 
inches by four. The ends of the posts, and the top and bottom rails, 
have mortises, with tenons passing through them, of sufficient length 
to project about four inches, and, in the projecting part of the te- 
nons, are transverse mortises for wedges, by which the frame is 
drawn firmly together. The floor is supported by two cross pieces 
of scantling, and the posts and rails are grooved through the cen- 
tre, to receive boards one inch in the clear, with which the room 
is enclosed. The boards are also grooved together in the most 
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rfect manner, so that the wedges (there being no nails used except- 
ing about the door and window) will draw every of the room 
tight, and correct, with great ery t any shrinking of the boards 
during the process of seasoning, which it was necessary to perfect, 
previous to any experiments being made. 

The interior is supported by its four pee six inches from the 
floor of the exterior room, there being the same distance between 
the ceilings, and a much greater between the side walls, the air 
therefore circulates freely between the two rooms. The internal 
surfaces of the interior room, aré made as white as possible with 
lime-wash, to produce equality in their power of conducting heat. 
The body of the stove, Fig. 1, is a cylinder, twelve inches in height, 
and four inches in diameter; the ash pit is four inches deep, and 
four inches in diameter; both are made of common sheet iron, and 
separate, for the bor of introducing between them, a chamber, or 
concave piece of sheet iron, of larger dimensions, perforated with 
holes half an inch in diameter; and on this chamber the body of 
the stove rests, as will be seen, by referring to the enlarged sec- 
tional view on the plate, Fig. 2. Three inches above this cham- 
ber is another, closely fitted within the body of the stove, and per- 
forated with holes one quarter of an inch in diameter. The in- 
terior of the body of the stove above, is made to assume the co- 
nical shape which it presents, with the apex downwards, by coat- 
ing it with fire clay, so as to expose only one and a half inches 
diameter of the surface of the chamber, and on which the fuel 
rests. The space between the chambers is necessary in experi- 
menting on anthracite coals in small quantities, for the purpose of 
heating the air as much as possible before it comes in contact with 
the burning body, and the clay coating is also necessary in the 
game experiments, to act as a non-conductor. ‘The stove, Fig. 1, 
is supplied with air through apertures just above the ash pit, or 
lower door, and to lessen, or close these apertures, a sliding sheet 
iron hoop, (not shown in the engraving,) is fitted with great accuracy. 
The middle door is necessary, to obtain access to the upper chamber 
when its apertures ere clearing, during an experiment. For heat- 
ing water, a tin vessel in the shape of a crescent, rests on cleats, be- 
tween the upper and middle doors. This vessel is accurately fitted 
to the body of the stove, but may be removed to any required dis- 
tance, at pleasure ; and we may thereby lessen the evaporation of the 
water, its object being to regulate the hyaraneliie state of the air. 

All the doors of the stove are represented as open. The upper 
door is to admit the fuel. The cone, leading from the body of the 
stove to the pipe, is ten inches long, and very accurately fitted to the 
former, but removeable for the purpose of separating them, to take 
from the stove and ash pit, the unconsumed parts of any body, that 
may have been experimented upon. This is done with facility, as 
the pipe is supported from the ceiling, by wires which sustain it in 
its place, after the body of the stove is removed. 

n the cone, three quarters of an inch above its junction with the 
body of the stove, (which in this place is made flat.) is an aperture 
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one inch broad, and one and a quarter inches long, which is covered 
with a thin plate of mica, resting on a flange, or ledge, and kept in 
. its place by a wire passing round the cone. Through this plate of 
mica, the fire may be seen, thereby avoiding the necessity of opening 
the upper door for the pu of examination. 4 

The pipe is two inches Pamir, and made of extra thin black tin, 
to impart the heat to the air of the room with the least possible ob- 
struction. The elbow joints are each nine inches long. The whole 

ngth of the pipe is forty-two feet ; and this was found insufficient to 
impart to the air of the room all*the heat generated, there being a 
loss of 3°, until the tin box, A, was attached to the pipe near its ex- 
tremity. This box is fourteen inches long, ten inches broad, and 
§ths of an inch deep, and its interior and exterior surfaces are made 
black. In passing through this box, the warm air is exposed to a 
much larger surface than that presented by the pipe, and the few de- 
grees pry aah which it before contained, are by this means impart- 
ed to the air of the room. 

The joints of the pipe are perfectly closed by clay lute, and its 
whole exterior surface is covered with a thin coat of dead black var- 
nish, made to resist heat. 

The valves B,C, D, to regulate the admission of air into the stove, 
are all of the same construction, being circular pieces of flat thick 
sheet iron, very accurately adjusted, to close the interior of the pipe. 
Fig. 3, represents a side view of the valve B, standing entirely open. 
The wire to which it is firmly riveted, crosses the centre of the valve, 
and passes through the pipe. ‘This end of the wire serves as one of 
the pivots for the valve to turn upon, and the other end, being bent 
into a half circle, is used both as a handle to turn the valve, and as 
an index to regulate it. The point of this enters the graduated holes 
in the dial ; Fig. 4, which is a front view, and is riveted to the exte- 
rior of the pipe, being the half of a circle of flat sheet iron, whose 
whole diameter is equal to that of the pipe. The handle is bent to 
correspond exactly with the flat surface of the valve, by which the 
situation of the handle indicates the position of the valve inside ot 
the pipe, so that no mistake can occur in its use. 

Being well aware that the experiments could not be accurately 
performed, unless the operator should at all times possess a periect 
control over the burning body; it became necessary after attaching 
the box A, to insert the cross pipe with the valve D, by which the cur- 
rent of air through the stove may, in an instant, be placed at its maxi- 
mum in quantity and velocity, if permitted to pass through this cross 
pipe; in place of passing through the shallow box A. 

This passage is useful when igniting anthracite coal, in which pro- 
cess, the coal, as well as all other combustible bodies, require to be heat- 
ed to acertain temperature before they will ignite, during which pro- 
cess, heat being absorbed, and not disengaged, if care be taken to close 
this valve in proper time, noneis lost. As this required temperature dif- 
fers not only in different bodies, and in the different component parts 
of some bodies, but is specific, for each, it may for convenience, 
be termed their heat of ignition or accension. 
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This passage is also useful in some experiments, to give a mo- 
mentary impulse to the inflammation, of certain bodies, and cannot 
be dispensed with, without great loss of time in heating the room 
to its proper temperature, before commencing an experiment. 

Considerable difficulty was experienced in getting the valves, and 
their appendages, made with sufficient accuracy ; but when done, as 
half of the arc of each dial is divided into twenty equal parts, it will 
be perceived that the current of air to supply the body in combustion, 
can be regulated with great precision. 

The valve B, is particularly useful, to stop at a proper time the 
combustion of those bodies, which it is known cannot be wholly con- 
sumed in the stove; and this is done almost instantaneously, by clos- 
ing this valve, and sliding down the hoop which covers the apertures 
for the admission of air. 

The pipe passes through the side wall, into the chimney of the ex- 
terior room. Near the end of the pipe, within the interior room, is 
an aperture of sufficient size to admit the bulb of the thermometer E, 
and this aperture is closed by a tin plate closely fitted to the stem of 
the thermometer. This plate is curved to fit the pipe, and is of suf- 
ficient size to cover the aperture, and rest upon the pipe. The 
bulb of the thermometer is suspended in the centre of the pipes by 
the brass scale being made shorter than usual, and resting on the tin 

late, which is secured in its place by a small quantity of clay lute. 

‘his thermometer is used to measure the temperature of the air with- 
in the pipe, previous to its passing into the chimney; and as I have 
never loand the bulb discoloured by the carbonaceous particles in the 
smoke, and thereby rendered more sensible, as it was feared would 
be the case, I am induced to think very little ever reaches it, being 
previously deposited in the pipe. 

Fig. 6, is another mercurial thermometer, suspended from the side 
wall’of the room. Both these were made expressly for my experi- 
ments, and to correspond in their scales (which are Fahrenheit’s) 
with the greatest possible accuracy. Tht thermometer, Fig. 6, is 
used to measure the temperature of the air in the room, and is placed 
on a line with that in the pipe, at twelve inches distance. The bulb 
is screened by a piece of bright planished tin, to prevent the in- 
fluence of heat radiated from any part of the stove or pipe, while it 
does not prevent a free access of the air in the room, to the bulb oi 
the thermometer. 

Fig. 7, is Mr. Leslie’s differential thermometer, one half of which 
is passed through an aperture in the board partition into the exterior 
room, and is secured in its place by a divided cork, which encircles a 
part of the syphon at the bottom of the instrument, and closes the 
aperture. Both bulbs are perfectly screened by large pieces of bright 
planished tin, not shown in the engraving. This instrument, as its 
name denotes, measures only the difference of temperature in the two 
rooms, and as it does this with peculiar delicacy, it is admirably 
adapted to my purpose, the accuracy of my experiments depending 
in a great measure on the uniform difference of temperature in the 
two rooms; and I am under obligations to its inventor, and also to 
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Dr. Hare, as it was in consequence of the suggestion of the latte, 
gentleman, that this instrument was added to my apparatus; its pe 
culiar applicability to my experiments not having previously occur- 
red to me. 

The differential thermometer used in my experiments, indicated 
20°, to 1° of the mercurial thermometers, and, as one of the bulbs is 
situated in the interior room, it can only be operated upon by the 
temperature of that room; the other bulb being in the exterior room, 
can only be operated upon by the temperature of the latter room: 
consequently, any change of temperature in either, will be shown on 
the scale, the instrument having been adjusted with great care, so 
that the top of the tinged liquor will stand at 50°, when there is a 
difference of 10° between the mercurial thermometers placed in the 
two rooms; and from its superior sensibility in detecting incipient 
changes, the differential thermometer may almost be said to possess 
the power of divination, whereby the operator receives timely notice 
to avoid any essential error. ? 

Fig. 5, is a tin supply pipe, two inches in diameter. This passes 
through the floor in a perpendicular direction, and has an elbow joint 
= towards the stove. It hasa valve to regulate the quantity 
of air found necessary to be admitted into the room for the purposes 
of respiration, and to support the combustion in the stove. This 
valve, when once adjusted, remained the same through all the expe- 


riments. Whether the precise quantity of air necessary for the re- 
spiration of the operator, and to support the combustion, is admitted 
by this pipe, or an excess, its temperature ors 3 the same, and the 


stove being supposed always to be supplied with air at the tempera 
ture of the inter room, po to require about the same fnaiiy der 
ing any given period of two or more experiments, the air admitted 
being also of equal volume, its velocity will be the same under all 
changes of barometric pressure; consequently, the reduction of the 
temperature of the air in the room may be supposed to be the same 
during the time required to perform each experiment, with the ex 
ception of an immaterial variation in its specific heat, to be hereafte: 
noticed ; and, the results of the experiments cannot be affected by the 
admission of an excess of air, they being, as before stated, founded on 
the comparative, and not the positive quantity of heat evolved. 

At Fig. 8, is a hygrometer made of the beard of the wild oat, en- 
closed in a small brass case, and covered with glass. This is used to 
measure the humidity of the air, which, like all other bodies, pos- 
sesses different conducting powers as its hy etric state varies, by 
which its specific heat, or capacity for absorbing caloric, is increased 
or diminished ; those bodies which contain moisture, being better con- 
ductors, than the same bodies, when dry. The comparative capacities 
of water, and dry air, are, as 1.000 to .266, by experiments of 
MM. Delaroche and Berard. From Sausseur’s experiments, it ap- 
pears, however, that the renty of yo gre vapour attracted by the 
air of the atmosphere, when at 65° of Fahrenheit, is very small; a 
cubic foot of air requiring not more than eleven or twelve grains, to 
bring it from the state of perfect dryness, to that of extreme moisture. 
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Now, as the various sides of the room are the conducting media 
by which the heat, generated in the room, is dissipated, and as these 
sides are in contact with the air of the room, and must in some de- 
gree be influenced by its hygrometric state, ~~ will consequently, 

come more or less powerful conductors, as this varies. ‘To pro- 
duce a uniformity in this respect, I have, by the aid of this instru- 
ment, and of the water contained in the tin vessel before described, 
taken care to keep the air of the interior room, in the same hygrome- 
tric state, during the various experiments. 

The barometer at Fig. 9, requires no description, and is not consi- 
dered an essential appendage to my apparatus, although convenient 
as a check upon the valves; nof, however, on the common supposi- 
tion that the velocity of the current of air through the stove is 
greater under one pressure than another, ceteris partbus, but that its 
quantity varies with its density; more being contained in the same 
volume at one pressure, than at another. 

The results of MM. Clement and Desormes’ experiments on gases, 
to determine their specific heats, at different densities, show that the 
specific heat of atmospheric air, does not vary more than .02, between 
29.5 and 30.5 inches of barometric pressure. These being the ex- 
tremes during my experiments, the difference of heat required to 
maintain the temperature of the air between any two experiments, 
cannot materially affect their results, and for this variation no cor- 
rection has been thought necessary. 

Having described the construction of the interior room, and its ap- 
paratus, it remains to describe the exterior room, which has a capa- 
city of 860 cubic feet, after deducting 542 feet for the space occu- 

ied by the interior room, and the materials of which it is composed. 
rhis room has a southern aspect, and is defended from the west 
winds by a building projecting beyond it, ten feet south. It has one 
window, with blinds on the outside, to exclude, whén necessary, the 
rays of the sun; the east and south walls are of brick, and are ten 
inches in thickness: the remaining two are partitions of lath and plas- 
ter, four and a half inches thick, which separate between a passage on 
the west, and a room on the north. The-chimney is in the east wall. 
A small stove is placed in this room, the pipe of which passes through 
the fire-board. A mercurial thermometer, to measure the tempera- 
ture of the air, is placed in a convenient situation, on a line with those 
in the interior room ; and on a table, an accurate balance is suspended, 
to weigh the articles which are to be subjected to experiment. 
The plan of the experiments will next be described. 
Equal quantities are taken of each article by weight, previously 
made absolutely dry; by which is to be understood, that state of 
deprivation of moisture manifested when no diminution in weight 
can be effected by the heat of a stove at 250° of Fahrenheit. 

It is required to determine the length of time which the combustion 
of each article will maintain the temperature of the interior room 10° 
higher than that of the exterior ; and the time that the interior room is 
thus maintained by any article, gives its true relative heat, when 
compared with the time which any other article has maintained the 
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room at the same difference of temperature. As the temperature of 
the air in both rooms is su to remain stationary, the increments 


and decrements of heat will therefore be equal, in equal periods of 


time, in all the experiments; and thus the objections made against 
ar 2 of Count ford’s experiments, are considered as obviated. 
e manner of experimenting is as follows: 

The first step to be taken by the operator, is to produce the re- 
quired difference of 10° between the interior and exterior rooms; and 
to arrange the coincident circumstances necessary for its perpetuation. 

As no artificial refrigerating means can, with convenience, be made 
use of, to depress the temperature of the exterior room, below that 
of the atmosphere, it becomes necessary that the temperature of this 
room shall, in the first instance, be higher than any elevation which 
will occur in the temperature of the atmosphere during an experi 
ment, otherwise the experiment must fail. 

During the many trials of the apparatus, in order to become fami- 
liar with its use, and to lessen the great difficulty experienzed in 
maintaining the uniform difference of temperature required, between 
the interior and exterior rooms, the following incident occurred, by 
which this difficulty was entirely obviated. 

In the month of June, an unusual depression in the temperature of 
the atmosphere, had taken place during the night season, in conse- 
a of which, the temperature of the exterior room was found, on 
the following morning, to be 20° above that of the atmosphere. 
Having been previously obliged to experiment at very high and un- 
comfortable temperatures, in consequence of the heat of the weather, 
and presuming that this depression would be transient, and as my as- 
sistant, who attended to the exterior room, was absent, no increase 
was made in its temperature, as had formerly been done, under similar 
circumstances. ‘The temperature of the interior room was elevated, 
without previous calculation, 15° above that of the exterior room, at 
the period of commencement; during this operation, the thermome- 
ter in the exterior room had not been observed, but on examination, 
the difference was found to be precisely 10° between the two rooms ; 
considering it, however, as & fortuitous occurrence, no investigation 
of the cause was at that time entered into. The trial experiment was 
commenced, under a firm belief, that the differential thermomete: 
would give immediate notice that the temperature of the exterior 
room required correction; but, to my astonishment, the differentia! 
thermometer was found to vary less than usual, and after a lapse of 
three hours, although the temperature of the atmosphere was found to 
have been elevated 12°, the temperature of the exterior room re- 
mained stationary, and continued so untfl the completion of the ex- 
periment. 

No time was then lost in attempting to discover the cause, by which 
an effect so desirable had been produced, and when examined, it be- 
came a matter of surprise that it had not previously been discovered 
by calculation and experiment, rather than by accident. It may be 
explained in the following manner: 

rhe interior room contains 512, and the exterior 860 cubic feet of 
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air. As the heat necessary to elevate 512 cubic feet of air 15°, is 
gradually transferred to 860 cubic feet, consequently, it must increase 
its temperature so long as its increments are aingad than its decre- 
ments, and should, by calculation, cx#teris paribus, augment it nearly 
9°, instead of 5°, as was found to be the case; but as the exterior 
room presents ey nearly double the conducting surface, this will 
account for the difference. 

When the temperature of the interior room is thus elevated 15°, 
the exterior is consequently elevated 5°, by which the required dif- 
ference of 10° is produced, and the temperature of the exterior room 
then becomes sfationary, that being the precise point at which the 
increments and decrements of heat are equal in the air of both rooms. 

The manner of producing this important result under known cir- 
cumstances, being established, the operator has only to seek for the 
same result in a different place, under an unknown, or known differ- 
ence of circumstances. As the surface of the window (the barricade 
having been removed) is the only part of the exterior room which can 
be speedily operated upon by the ordinary changes of the atmosphere, 
the temperature of the room, must, therefore, from its situation, and 
the nature of its walls, change very little; if, however, during an 
experiment, any indication of an increase in its temperature is ob- 
served, the upper sash in the window, which is suspended with weights, 
is lowered the required distance to correct it; but if decreasing, a 
fire of wood can be immediately kindled in the stove, a lamp being 
kept burning in this room for the purpose, although never required, 
but in two instances, during my experiments. 

The required difference of temperature, between the two rooms, 
being adjusted, it is maintained for about half an hour, by burning 
dry charcoal. The article to be subjected to experiment is then ac- 
curately weighed, and if it is wood, the unconsumed charcoal is 
wholly removed from the stove by a small pair of tongs, and depo- 
sited in another room; and. the wood, which is used in pieces two 
inches long, and from one quarter, to one half of an isch thick, is 
ignited by the flame of a lamp; but if it is any of the species of coa! 
which cannot be ignited per se, the burning charcoal is taken from the 
stove and weighed, and its quantity either increased or diminished, 
so as to make half an ounce, which is quickly returned to the stove; 
and on my notes, the name of the article, its quantity, and the time, 


by an accurate watch, are then set down, together with the state of 
the thermometers, the barometer, and hygrometer. The heights of 


the thermometers are noted every ten minutes during the experiment, 
that in the exterior room being always known, by comparing the mer- 
curial, and differential thermometers, of the interior room. 

The last ten minutes of time which is noted as finishing an experi- 
ment, is that to which its termination approaches the nearest ; the va- 
riation therefore, from the exact time, cannot be more, but will gene- 
rally be less than five minutes, which is,in many cases,as near, perhaps, 
as it can be determined, and the greatest difference stated, will not 
affect the mean of the results one per cent. 

The anthracite coal cannot be wholly consumed, even in the im- 
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proved state of the stove, the upper chamber having been introduced 
after its first construction, to provide a space for the purpose of heat- 
ing the air as much as possible, before coming in contact with the 
burning body, by which the quantity remaining unconsumed jis re- 
duced, from two ounces, to less than half an ounce. That portion 
which remains unconsumed after an experiment, including the sinall 
particles which drop through the apertures of the chambers, into the 
ash pis are washed upon a sieve, to remove the ashes, and any other 

matter, and when thoroughly dried in a crucible, are weighed, 
and deducted from the original weight. , 

In making up the results of experiments, in which charcoal is used 
to ignite the body, from the resulting time, is deducted so much as is 
known by 2 ghipaers experiment, to have arisen from a portion of char- 
coal, equal in weight to that used. During tedious experiments, the 
operator is sometimes under the necessity of passing from the interior 
to the exterior room, but if this be done with proper caution, the dif 
ferential thermometer is never affected by it. 

The animal heat imparted to the air of the room, by the operator, 
must be noticed. This, under ordinary exertion of the muscles, 
being equal both in temperature and quantity, as determined by Dr. 
Crawford, and being the same during the period of each experiment, 
the results will not be influenced thereby. 

The accuracy with which the experiments have been performed, is 
a delicate subject for me to expatiate upon; but I shall be permitted 
to say, that all means within my power, have been used to render the 
results as accurate as the diflealt nature of the subject will admit. 
These results will be found in the general table. 

From the diversity in these results, it is apparent, that equal 
weights of different combustible bodies, vary ‘materially in the quan- 
tity of heat disengaged in Nang seem The woods differ less, 

rhaps, in equal weights, than has been generally supposed, and that 
Sidkanace will be foam to correspond oh a monet with the different 
quantities of carbon they contain; they are, however, of very difler- 
ent value in equal quantities by measure, in consequence of the grea 
disparity in their weight. This remark is also applicable to those 
cngla whieh are sold by measure, and not by weight; from which cir- 
cumstance, it becomes necessary to caution those who would atiemp' 
to ascertain the value of different articles of fuel, by merely com- 
paring their different results of heat in the table, without regard to 
their different weights. The results being comparisons between arti- 
cles in equal weights, cannot be compared with quantities by measure 
alone; hence the necessity of determining the weights of a given 
bulk of those articles sold im this manner, which will be found in the 
table, in their respective columns, the manner of obtaining which, wil! 
be hereafter detailed. The object of my a Uae being rae 
utility, rather than scientific research, to facilitate the accomplishment 


of that desirable object, I have estimated the comparative values of 
the different articles. ‘These will be found in the last column of the 
table, and are equally applicable, not only to every market, but for 
every change in the prices that can take place. 
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The standard taken is shell-bark hickory, that being of greater 
weight than a cord of any other wood in the table, and disengaging 
in its combustion, an equal quantity of heat, from any given weight, 

The comparative numbers express the value of one cord of each of 
the woods, one ton of the anthracite coals, and one hundred bushels 
of the bituminous coals, charcoal and coak ; and although no one mar- 
ket is supposed to furnish, for fuel, every kind of wood contained in 
the table, yet the principal part will probably be found, and in mar- 
kets where the woods are much mixed, averages may easily be made, 
adapted to those markets. The column of comparative values was 
found in the following manner. 

The value of a given quantity of fuel, is directly proportional to 
the time that a given weight of it maintained the air of the room ata 
given temperature, and also to its weight. Hence, assuming shell- 
bark hickory for a standard, since one pound of this wood maintained 
the air of the room, at the given temperature, 400 minutes, this being 
multiplied by 4469, the weight of a cord of this wood, we obtain 
1787660 minutes, as the time which the air of the room would have 
been maintained at the given temperature, by consuming one cord of 
this wood. 

We then have the following proportion. As the product in time 
corresponding to one cord of shell-bark hickory, (1787600) is to its 
assumed value (100) so is the product of the weight of a given quan- 
tity of any other article, into the time that one pound of it would 
maintain the air of the room at the given temperature, to the value of 
the given quantity of this article. 

Thus for a cord of white ash wood: 


As 1787600 : 100 : : 3450x400=—138000000 : 
For a ton of Lehigh coal, of 2240 pounds: 

As 1787600 : 100: : 2240x790 =176960000 : 99 
For 100 bushels of cannel coal, weighing 6525 pounds : 

As 1787600 : 100 : : 6525 x630=411075000 : 230 


A few examples will be sufficient to show the rogers with which 
l 


the comparisons may be made. For this purpose, we will assume the 
price of shell-bark hickory wood, as at six dollars, for a cord of 128 
cubic feet, this being the average price in this market, and compare 
it with a cord of red-heart hickory. ‘The comparative value of the 
former is 100, and of the latter 81. We then have the following 
statement. As 100: 600:: 81: 486. Four dollars and eighty-six 
cents being the comparative value of a cord of red-heart hickory, and 
the difference between the price of this wood, and its comparative 
value, thus ascertained, shows how much dearer or cheaper it is, than 
the wood with which it has been compared. We will suppose the 
price of red-heart hickory to be 5.75, and that of chesnut white oak 
to be 5 dollars. Then 81: 575:: 86: 610, is the value of the lat- 
ter, which being sold at 5 dollars, is cheaper, by one dollar and ten 
cents, than the red heart hickorv. If we take the mean of the com- 
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parative numbers for the eleven different species of oaks, which is 69, 
and compare them at 5 dollars, with shell-bark hickory at 6 dollars. 
100 : 600 : : 69 : 414, is the average value of those oaks, and at the 
prices specified, the apres the cheapest, by nearly one dollar. 

A mere examination of the comparative numbers, will show, that s 
cord of white birch is 52 pr. ct. less in value than a cord of she!!-bar 
hickory, and the difference per cent. may be calculated, from the cow- 
parative numbers between any two articles sold at the same price. 

We will now extend the comparison to some of the coals: and 
take, for this purpose, one cord of shell-bark hickory, at 6 dollars, and 
determine the comparative value of one ton of Lehigh coal. As 100: 
600 :: 99 : 594, which shows them to be of nearly the same value, 
supposing each article to be consumed under the same circumstances ; 
but as this is not the case, and as this objection has been frequently 
stated to me, by those who have confounded two distinct subjects, a 
momentary digression will be excused, to show the futility and irrele- 
vancy of this objection. It is admitted, that there may be greater 
disparity between the manner of consuming different kinds of fuel, 
than actually exists in their comparative raed, as usually sold; but 
this difference does not enhance or depress the value of the different 
articles, provided it is practicable to consume them in the same man- 
ner, which, with very few exceptions, may be done. The intrinsic 
value of the different kinds of fuel, and the loss or gain experienced 
by the different constructions of the apparatus meat fol their com- 
bustion, are distinct subjects of inquiry; and although both are neces- 
sary to be known, to effect any valuable improvement in the selection 
of the one, and the construction of the other, yet it does not follow 
as a consequence, that because the construction of a grate used for the 
combustion of Lehigh coal, is more economical than an open fire-place, 
that, therefore, one ton of the coal, possesses greater intrinsic value 
than one cord of shell-bark hickory wood; as it would be equally 
relevant, to say, that the coal is intrinsically of less value, because the 
wood may be consumed in a sheet iron stove, which is a much more 
economical apparatus than the grate. 

We will resume the subject, by comparing one ton of Lehigh coal, 
at seven dollars, with one hundred bushels of Newcastle coal, at 
thirty-five dollars, which are the present prices in this market. As 
99 : 700: : 198 : 1400, from which, it appears that fifty bushels of 
this coal are precisely equal in value to one ton of Lehigh coal, but 
as the Newcastle coal will cost seventeen dollars and fifty cents, and 
the Lehigh coal, costs only seven dollars, the latter is the cheaper 
article of fuel, by 150 per cent. 

If the value of a chaldron or bushel of the bituminous coal is re- 
quired, the manner of obtaining a solution of either question, is 
obvious. 

It will be apparent, that although shell-bark hickory has been taken, 
for convenience, as the standard, to construct the column of compara- 
tive values, the economist should take the cheapest article of fuel in 
the market, as his standard of comparison. 

‘The experiments on the Lebigh, Schuylkill, Susquehanna, and 
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Lackawaxen coals, were repeated a number of times, in different 

uantities, but the results were found to be uniformly the same. Con- 
siderable difference was found in the results of pine charcoal, when 
taken promiscuously from different parcels as brought to market, in 
consequence of the imperfect manner in which the charring process 
had been conducted; but as these coals are sold by measure, and not 
by weight, and as the bulk is not materially diminished in perfecting 
the process, the loss sustained from this circumstance, being in part 
compensated by the heat dise in expelling the remaining in- 


flammable matter, we may consider this defect, in ordinary cases, as. 


unimportant ; the result, however, is given for perfect charcoal. 

The coak used to experiment upon, was produced in the large way, 
and that which was most free from earthy, or other oe matter, as 
well as most perfect in other respects, was selected. The heat re- 
sulting from its combustion is less than was anti¢ipated, and shows, 
that the commonly received opinion, that it contains as much car- 
bonaceous matter as charcoal, in equal weights, is erroneous; and 
what is still more erroneous, is, the opinion that any given quantity 
of coak, by measure, will, in its combustion, disengage as much heat, 
as an equal quantity of the coal from which it is produced. One 
bushel of bituminous coal produces, in retorts, about one and a half 
bushels of coak, in consequence of its swelling during the process, and 
yet its specific gravity is stated, in some tables, as nearly equal to that 
of the coal. 

The composition balls of Lehigh coal, charcoal, and fire clay, were 
made for the purpose of ascertaining whether a very economical fuel 
might not be formed of the culm, or fine portions of the two former, 
by combining them with the latter article, as they fated very little 
value; the same practice having been adopted, with considerable ad- 
vantage, in various | ag of a 

The fire produced by these balls, was found to be very clean, and 
beautiful in its appearance ; its superior cleanliness is in consequence 
of the ashes being retained by the clay, the balls being found to 
retain their original shape, after they were deprived of the combus- 
tible materials. The beauty of the fire is enhanced by the shape and 
equality in the size of the balls, which, during the combustion, pre- 
sent uniform luminous faces. No difficulty was found in igniting, or 

rfectly consuming the combustible materials of the balls; and the 
oe in heat, when compared with the combustion of the same quan- 
tity of each article, in their usual states of aggregation, was found 
to be only three per cent. 

It is proper to state, that the experiments were made with articles 
of the best quality that could rocured, and as some slight 
difference may exist between wood of different ages, the medium sizes 
were selected. Those woods and coals, which are peculiar to the 
New England States, were obtained from thence. The Rhode-Island 
and Worcester coals, were procured for me by an obliging friend in 
Boston, who stated, that the coals were selected with care, but, that 
the Worcester coal, being a recent discovery, and the parcel sent 
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having been taken from the surface of the bed, it could not be consi- 
dered as a fair sample of the coal which may be supposed to exist in 
lower strata. 

Many and insupe difficulties presented themselves, in attempt- 
ing to ascertain, by common methods, the weight in a cord of 
wood, of each kind. The plan adopted, and which 
likely to produce satisfactory results, was as follows. a pile of 
swamp white oak, of medium size, which had been cat the preceding 
winter, and weather seasoned during the interval, (this being the state 

which the largest portion of wood is sold,) a half cord, or sixty-four 
cubic feet, was accurately measured, and its weight was found to be 
1928 pounds avoirdupois. From this half cord, was taken a sufficient 
number of sticks, of various sizes, to allow one piece to be sawn from 
each, twelve inches long, to produce ., part of the whole weight; 
which being dones'the pieces of wood were placed in a foot “ corder,” 
or space twelve inches square, made by — four pieces of board 
together at the ends; but the wood not being found to fill it equally 
in the first instance, other pieces were substituted, of equal weight, 
until the interstices between the sticks presented a similar appearance 
to that of wood, as ordinarily piled up for sale. 

This parcel of wood was then perfectly dried in an oven, and its 
solid contents ascertained by the quantity of water which it displaced. 
To perform this operation, a tin box was used, fifteen inches deep, and 
six inches wide at the 2 top, which was set into a large tin funnel; 
and the water, displaced by the wood, was cauvenenlil the latter 


into an earthen vessel placed underneath, for its rece tgp. The 
pieces of wood were taken separately, and into one end o 


each, a 
small awl was inserted, a sufficient distance to sustain the weight of 
the stick, and by which it could be accurately and expeditiously im- 
mersed in the water. As the surface of the wood could not be made 
impervious to water, without a change in its bulk, it became necessary 
to perform the operation with as much dexterity as possible ; the wood, 
however, being perfectly dry, its surface was covered with dust, which 
caused it to repel the water in the first instance, and I found it could 
be immersed steadily, and yet with such facility, as to be left nearly 
dry, if shaken immediately on being withdrawn from the water, and 
this was determined by the very slight addition which was found to 
have been made to its weight by the immersion. For this addition to 
the weight of the wood, the water used being at 55° Fahrenheit, a 
correction was made, and added to the quantity of water displaced, 
although a partial compensation may be considered te have taken 
place, by the expansion produced in the wood, in consequence of the 
absorption of this portion of the water. 

The water displaced, was measured in a deep narrow vessel, pro- 
vided with a sliding scale, fitted to its interior, for the purpose ; and 
found to be 965 cubic inches, from which the quantity of plentwn, or 
solid dry wood, in a cord, taken under the circumstances described, 
was found to be 71; cubic feet ; leaving a deficiency for the interstices, 
and diminution in volume by drying, of 563 cubic feet. Thus, 


1: 965 : : 128 : 123520, which > 1728 = 71.43%, cubic feet 
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The method taken, it is supposed, will give the average quantity 
of combustible matter, in a cord of wood, as usually sold ; it being im- 

sible for me to give a scale adapted to every change in volume, pro- 
duced by the different degrees of humidity, of which the woods are 
susceptible. 

The solid content of a cord of wood being known, if the specific 

vity of any wood is correctly ascertained, its absolute weight may 
E eteliined thereby. 

The usual method of ascertaining the specific gravity of wood, as 
laid down in the books, is manifestly incorrect; as the absorption of 
water, during its immersion, produces an enlargement in the magni- 
tude of the body, not compensated for by adding to the water weight, 
if the body is lighter, (or deducting, if heavier than water,) the weight 
of water found to have been absorbed; and this absorption must con- 
stitute complete saturation, before the water weight can be accurately 
ascertained ; because, during this process of absorption, the air bein 
constantly expelled from the body, part of it adheres to it in sma 

lobules, and renders it more buoyant, in proportion as this bulk of air 
is lighter than the same bulk of the body; consequently, the body 
weighs less than it should do, and this cause of error cannot be coun- 
teracted by an attempt to weigh the body “expeditiously,” as is re- 
commended. During this necessary process of saturating the body 
with water, the wood increases in magnitude, and its specific gravity 
will be found less than it should be; and the difference will be seen 
to be very considerable, when it is stated, that the specific gravity of 
a piece of dry wood, weighing in air 11.15 grains, was, by the com- 
mon method, found to be 1556, and the same piece of wood being then 
dried with great care to its former weight, its specific gravity found 
by a process free from this objection, (hereafter to be described,) was 

19, the difference in which would be 282 Ibs. in one cord of wood. 

The specific gravity of those bodies which do not change in their 
magnitude, by the absorption of water, and which have no fissures, 
may be correctly obtained by the common method, as the water ab- 
cathe is retained in the body, and can thereby be ascertained, as it 
will be of the exact weight by which the water weight had been in- 
creased or diminished, in consequence of the expulsion of an equal 
bulk of air from the body. 

Our object in ascertaining the specific gravities of bodies, is to find 
the proportion of their weights under the same volume. Now, by the 
volume of a body, is to be understood the entire space enclosed within 
its exterior surface, including its pores and fissures. It is necessary, 
therefore, in determining the sp. gr. by the usual method of the hydro- 
static balance, to use some means for preventing the water from insi- 
nuating itself into the pores and fissures of such bodies as are not of 
a perfectly compact texture. If the article employed for this pur- 
poss be of a sp. gr. different from water, and if (as will almost always 

the case) it protrude beyond the surface of the body, so as to en- 
large the bulk, it will be necessary not only to know its weight in air, 
but its specific gravity; and even then it is difficult to make a satis- 
factory coryection of the water weight, in consequence of the change 
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which the article made use of, may sustain in its specific gravity by 
e 


ssure in applying it to the body, and also, from the different specifi 
wit of different parts of articles not expressly prepared rag the 


“” it was nec for me to determine, with great accuracy, the 
specific gravities of ry wood, charcoal, and the mineral coals, all of 
which absorb water, and present more or less fissures, and as I wished 
to relieve myself from liability to inaccuracies from the sources which 
have been detailed, I determined to make a compound which should 
be convenient to use, and whose specific gravity should be precisely 
that of water at 60° Fahrenheit. 

This was effected with white wax and yellow rosin ; the specific 
gravity of the former was .967, and of the latter 1.079. The com- 

nd was of the best possible consistence, and whether compressed 

yy mechanical means, at a low temperature, or expanded by the tem- 

rature of water at 120°, it would in either case be unity, when 

ght to the temperature of 60°, and the whole mass was perfectly 
uniform. 

The difficulty of — this compound, was much greater than 
had been anticipated, and will be apparent, when it is stated, that the 
mass weighed at the commencement, about two ounces, taken by arith- 
metical calculation, in the proportions supposed to be necessary, which 
were 46 grains of rosin to 100 grains of wax, and although the small- 
est additions supposed necessary, were made at each time to this 
mass, from two other masses of the same articles compounded, whose 
specific gravities were known to be about .995 and 1.005, the mass 
weighed, when finished, more than thirty ounces, and required seven 
days to accomplish the eno and the proportions of the in- 
gredients found to have been used, were about 22 grains of rosin to 
100 grains of wax. Having had occasion to use some of this com- 
pound within a short time, I regret to say, that the lapse of two years 
since it was made, has produced a change in its specific gravity ; it 
being now 1.004 in water at the temperature of 60° Fahrenheit. 

e pieces of wood being made positively dry, in the manner de- 
scribed for drying those experimented upon, they were covered with 
the compound described, without regard to its weight, and their spe- 
cific gravities being ascertained, the absolute weight of dry wood ina 
cord of each, was found in the following manner, and will be seen in 
the table. 

The weight of a cubic foot of any substance, whose specific gravity 
is 1,is known to be very nearly 1000 ounces, or 62 pounds avoirdu- 
pois. Hence, to find the weight of a cord of wood, or 714 cubic feet 
of plenum, of specific gravity 1, (for example, shell-bark ae, we 
have only to multiply 71.5 by 62.5, which gives us 4468.75. Now, 
to find the weight of a cord of wood, of any other specific gravity, 
we say, As unity is to (4468.75) the weight of a cord at specific gravity 
1, so 1s the given specific gravity, to the weight of a cord at that spe- 
cific gravity. Thus, for white ash; 1 : 4468.75: : .772 : 3449.87 
pounds. In fact, we have, in any case, merely to multiply 4468.75 
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by the ific gravity of any other wood, to obtain the weight of a 
aid of this von in cutie fe decimals avoirdupois. 

The quantity of charcoal which can, by the best conducted process, 
be obtained from the different woods, was deemed an inquiry of con- 
siderable importance, there being abr discrepancies in the results of 
different experimenters on this subject, and from the vast importance 
and consumption of this article, in the arts generally, and particularly 
in the process of smelting iron ore. For this purpose, all attempts” 
hitherto made in this country, to substitute anthracite coals, have 
proved nugatory; and, as equally unsuccessful results have attended 
the numerous and well conducted experiments, which have been made 
in England, Ireland, and Wales, to substitute anthracite coals for coak, 
in the same important process, it becomes a matter of national interest, 
that our forests, intended for this purpose, should not be unnecessarily 
wasted, by conducting the charring process in an improper manner, 
and this can only be ascertained, by first knowing the positive quantity 
of carbon contained in the different woods, from which we shall be 
able to determine whether any improvements can be made in the pro- 
cess. 

Various methods have been adopted by different experimenters on 
this subject ; that most generally used appears to have been charring 
the woods in dry sand; but I found this objectionable, as the finer 

rtions of the sand were liable to enter the interior of the coal, if it 

d any fissures, and the weight of the product was too large ; while 
on the other hand, the interstices between the particles of sand were 
found to admit sufficient air to consume part of the coal, and the pro- 
duct in consequence of this combustion was liable to be found too small. 
To obviate both these objections, pulverized charcoal, known to have 
been perfectly charred and dry, was substituted for sand, having as- 
certained that it could be almost entirely shaken out of the fissures 
in the coal, and that, should any remain, the error would be imma- 
terial. The pieces of wood were closely packed in it, preserving 
an inch in thickness of powdered coal between the sides and bottom 
of the crucible and the wood, and about three inches of powdered 
coal on the top of the wood, the whole being covered by an inverted 
crucible, luted down. In this latter crasiiine only a small orifice 
was made; any air, therefore, which should enter through the pores of 
the crucible or the aperture at top, would be decomposed, before it 
could reach the wood in the interior ; and the air which may be sup- 
posed to have existed between the interstices of the powdered coal, 
or in the coal itself in the first instance, would shes te decomposed 
and rendered inert, before the wood could be charred. The whole 
of the woods, which had been previously filed into oblong solids, pre- 
senting sharp edges, to detect any loss by fracture, each being de- 
signated by notation letters, made by incision, were thus surrounded 
and exposed in the first instance to a moderate heat in an air furnace, 
which was increased to a white heat, and so remained for about two 
hours, during which time additional quantities of powdered coal were 
introduced Sates the aperture at the top of the inverted crucible. 
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The product of charcoal from the several woods obtained in this 
manner, will be found in the table. 

Among the many experiments made to discover the best manner of 
ascertaining the weight of charcoal product, from the different woods, 
and to satisfy myself whether"any loss could take place in a solid 
piece of coal surrounded by powdered charcoal, a piece of box wood 
coal, without fissures, was taken, weighing 23.7 grains, and after hay- 
ing been exposed to a white heat for three hours, was found to weigh 
23.1 grains; the loss of ;8 of a grain, was, however, undoubtedly, 
produced by the air contained in the piece of coal, or conjointly with 
that in the interstices between the powdered coal, contiguous to the. 
piece when first ignited. 

A‘similar experiment was made in clean, dry, white sand, upon a 
piece of maple coal without fissures, which had been previously ex- 

in powdered charcoal to a white heat, and known to be per- 
ectly charred and dry. ‘This piece of coal weighed 26 grains, and 
lost by the process 6 grains; the surface was found entirely changed 
from its original hard texture, having become soft ; and the colour 
changed from slate, to jet black; which is often found to be the 
case in. charcoal obtained in the large way, and is always objection- 
able, as it produces loss both to the collier and the consumer. 

The charcoal produced by surrounding the wood with powdered 
coal, was found ss slate colour on its surface, dense, sonorous, brit- 


tle and equal in all respects to that made in cylinders or retorts for 

gunpowder, which is known to be much superior, even for common 

purposes, to that produced by the ordinary method, from its greater du- 

rability ; although for these purposes, no particular necessity exists 
and. 


that the pre acid tar should be perfectly expelled. 
From the preceding experiment in sand, it occurred to me that an 
important improvement might be made in the common process, by 
filling the interstices between the sticks of wood with the culm or 
fine coal, left on the ground after the large coal has been drawn 
from the pit; and by covering the wood more perfectly than is 
usually done. In this way we may more perfectly prevent the ac- 
cess of the air, which is not only destructive, in many cases, to a 
large portion of the coal, but also renders what remains, less valu- 
able. 

A series of experiments was made on a large number of woods, 
to determine the difference, if any existed, in the product of char- 
coal from green, and from dry wood; these being taken from the 
same sticks in equal weights when green, they would both contain 
the same quantity of ligneous matter. The product was not found 
to be essentially different, but, invariably, rather larger from the 
dry, than from the green wood ; the specific gravity of the former 
was also greater; I have no hesitation, however, in saying that there 
will be less loss in charring wood in the large way by using dry 
wood, as it can be ignited more equally, and with greater facility. 

Dead wood was found to produce the same quantity of charcoal as 
the same wood in a living state, and the limbs of trees to produce coal 
of much greater density than the trunk. Among the most dense 
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woods, stove dry ebony, sp. gr. 1,090, gave a product of charcoal 
from 100 parts of wood, of $3.82, which is larger than was obtained 
from any other wood, and its specific gravity was also greater, being 
.888; its fracture so much resembles that of some of the minera 
coals, that it is difficult to say in what respects they differ. Stove 
dry live oak, sp. gr. .942, gave 32.43, ap. gr. .591. Tortoise-shell 
wood, sp. gr. 1.212, gave 30.31, sp. gr. .866. Cocoa, sp. gr. 1.231, 
‘gave 28.53, sp. gr. .742. Turkey box, sp. gr. .933, gave 27.24, sp, 

A piece of box wood polished, lost very little of its lustre by char- 
ring in powdered coal, and the beautiful variations in the grain of the 
wood were as apparent in the coal as in the wood; this experiment, 
therefore, may be considered conclusive, as to the complete exclusion 
of air by this process. 

It does not appear from the products of charcoal from the different 
woods, that their density or durability is to be attributed to the 

uantity of carbon they contain. As the woods differ materially in 
the quantity of charcoal product by measure, it appeared necessary 
to give the product from a cord of each, in bushels; and as the value 
of these can only be determined by their weight, this also was ascer- 
tained, and both will be found in the table. 

The bushel generally used in this country contains 2150.4 cubic 
inches, but as coals are sold by what is termed “ rounded measure,” 
or partially heaped, it became necessary to ascertain the cubical con- 
tent of a body of coal thus measured. For this purpose one bushel of 
charcoal was made perfectly dry, and the mean specific gravity of a 


ae number of pieces was found to be .285, and the weight of the 


bushel of coal was fifteen pounds avoirdupois, or 105000 grains, and 
the absolute weight of a cubic foot of coal whose specific gravity is 
-285, is 124687 grains, and a cubic foot beimg 1728 cubic inches, 
then we have the following statement: As 124687 : 1728: : 105000: 
1455 solid inches of coal in the bushel, which being known, the ab- 
solute weight of a bushel of each of the coals, was calculated from 
their specific gravities, in the following manner: 

The weight of a cubic foot or 1728 cubic inches of any substance, 
whose specific gravity is 1, being 1000 ounces, consequently the 
weight in ounces of a bushel containing 1455 cubic inches of any sub- 
stance, of the same specific gravity, will be found by the following 
proportion : 

As 1728: 1000: :1455: 842 +=52.62 pounds. 

Now to find the weight of a bushel of a substance of any other 
specific gravity, we say; As unity is to (52.62) the weight of a bushel 
at specific gravity 1, so is the given specific gravity, to the weight of 
a bushel at that specific gravity. Thus for white ash charcoal, we 
have, As 1 : 52.62: : 547: 28.78 pounds. 

From a numberof comparisons, made by actual measurement, of 
different mineral coals, it is believed the weights expressed in the ta- 
ble will be found sufficiently correct in every instance. 

The hydrostatic balance made use of to ascertain the specific gra- 
vities of the different bodies expressed in thejtable, is ieabably affected 
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by +45 part of a grain, when not loaded, and the weights were made 
to twentieth parts of a grain in every instance. 

From experiments made to ascertain the weight of moisture ab- 
sorbed by the different woods, which had previously been made per- 
fectly dry, and afterwards exposed in a room in which no fire was 
made during a period of twelve months, the average absorption by 
weight, for this period, was found to be 10 per cent. in forty-six differ- 

ent woods, and 8 per cent. in the driest states of the atmosphere; an 

unexpected coincidence was found to exist in the i ap absorbed by 
forty-six pieces of charcoal made from the same kinds of wood, and 
similarly exposed, the latter being also 8 per cent. 

The quantity of moisture absorbed by the woods individually, was 
not found to diminish with their increase in density; while it was 
found that the green woods, in drying, uniformly lost less in weight 
in poche to their greater density. Hickory wood taken green, 
and made absolutely dry, experienced a diminution in its weight of 
873 per cent., white oak, 41 per cent. and soft maple, 48 per cent. ; 
a cord of the latter will therefore weigh nearly twice as much when 
green as when dry. 

If we assume the mean quantity of moisture in the woods, when 
green, as 42 per cent., the great dusiivantage of attempting to burn 
wood in this state must be obvious, as in every 100 pounds of this 
compound of wood and water, 42 pounds of aqueous matter must be 
expelled from the wood, and as the capacity of water for absorbing 
heat is nearly as 4 to 1, when compared with air, and pon ees 
during its conversion into vapour, which must be effected before it 
can escape, the loss of heat must consequently be very great. 

The necessity of speaking thus theoretically on this point, is re- 
gretted ; but, it will be apparent, that this question of loss, cannot be 
solved by my apparatus, as the vapour would be condensed in the 
pipe of the stove, and the heat would thereby be imparted to the 
room, which, under ordinary circumstances, escapes into the chimney. 

The average weight of moisture in different woods which have been 
weather seasoned from eight to twelve months, will not be found to 
vary materially from 25 per cent. of their weight; every economist, 
therefore, will see the propriety of keeping his wood under cover in 
all cases where this is practicable. 
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——— to determine the comparative loss of Heat, sustained by 
ifferent constructions of apparatus, ordinarily used for the combus- 
tion of Fuel. 


The comparative loss of heat, which arises from the different man- 
ner in which fuel is consumed, is a subject intimately connected 
with the question of economy in its use; but it is a distinct sub- 
ject of inquiry from the former investigation; which was to deter- 
mine the comparative heat disengaged in the combustion of the va- 
rious kinds of fuel. It is presumed that the remarks which have al- 
ready been made, in anticipation, on this point, in detailing the 
first course of experiments, fat page 271,) will be considered con- 
clusive. 

For the purpose of performing these experiments, a slight altera- 
tion, only, of the interior room, was required. 

The Sadat of the exterior room, being situate within twelve 
inches of the board partition, on the east side of the interior room, an 
opening was made through the partition, of a sufficient size fairly to 
expose to the interior room, the fire-place of the chimney ; the sides, 
top, and bottom of this aperture, were then closed by boards, perfect- 
ly tight, and this fire-place may now be considered as forming part 
of the interior room. 

All the apparatus, with the exception of the stove, remained the 
same, and was made use of, as has been before described. 

Those constructions of apparatus in most common use, and of pro- 
per size for the room, were selected. The experiments could not, 
without great inconvenience, be extended so as to embrace all the 
inventions which have been presented to the public, as improvements 
upon these constructions, but it is believed that those selected, will 
be sufficient for the object of the inquiry. 

The course of experiments was conducted on the same plan as 
the former; namely, by determining the period of time which the air 
of the interior room could be maintained 10° of temperature above 
that of the exterior room, in the combustion of equal quantities of 
fuel, by weight, in each apparatus. In some cases, indeed, it was 
necessary to use larger quantities of fuel than in others, in order to 
make satisfactory experiments, yet the results are given for equal 
weights, and exhibit the time which the air of the room was thus 
maintained by each — and are compared with the time which 
the same weight, and kind of fuel, had maintained the same differ- 
ence of temperature, in using apparatus No. 9, in the former state 
of the room ; a correction having been made for the slight increase in 
its size, in consequence of the alteration which has been described. 
The fuel used in all the experiments was shell-bark hickory wood, of 
the same quality, and absolutely dry. 

It had been apprehended that considerable difficulty would be ex- 
perienced in producing the required equality in the temperature of 
the interior room, from the absence of proper means, in some of the 
apparatus experimented upon, to regulate the combustion; but from 
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very few trials with each, it was found less difficult than had been 
anticipated, and that the difficulty could be entirely avoided, by 
making the quantity of fuel administered to the fire, the regulator 
of the rapidity and extent of combustion necessary to be produced; 
which was effected by using the wood in small pieces. 

The results have been thrown into a tabular form, and exhibit, as 
before stated, the comparison of each apparatus with No. 9, in which 
it is assumed that no loss of heat is sustained; this assumption being 
necessary, for the purpose of determining the comparative Joss of 
heat sustained by each apparatus, which is the object of the experi- 
ments. 

The manner of obtaining the results, in time, having been stated, 
it is evident, that, as the same quantity of fuel was consumed in 
every experiment, the same quantity of heat must consequently have 
been generated. In all the experiments, (except the standard ex- 
periment No. 9,) we find that part of the heat escaped by the pipe 
or flue of the grate, and fire-place, into the chimney, and was lost ; 
and proportional to this loss, must have been the quantity of the 
fuel required to be consumed in a given time, to maintain the tem- 
perature of the room ; and, consequently, the duration of each ane 
ment was proportionably affected thereby. ‘The numbers, therefore, 
which express the duration of each experiment, are. proportional to 
the heat saved, and assuming the positive quantity of heat generated, 
as 100, this being the result of apparatus No. 9, if the time occupied 
in any other experiment, is deducted from 100, the remainder gives 
the positive /oss sustained in every hundred parts of heat generated 
by using this apparatus, and thence we determine that in using No. 
1, as only 10 parts, in every hundred parts of heat generated, are 
saved, we consequently lose 90 per cent. 

As the important difference which exists in the quantity of fuel 
required to be consumed in different apparatus to produce the same 
effect, might not in all instances be obvious, by a cursory inspection 
of the numbers in the first column of the table, the second column of 
numbers has been inserted, to facilitate these comparisons. The 
great disparity in the quantity of fuel required to produce the same 
effect, in No. 1 and No. 2, may, at first view, appear paradoxical, if 
compared with the quantity of heat saved by each, from 100 parts 
generated, as only 8 parts more heat are saved by No. 2, than is 
saved by No. 1, and yet the positive saving in fuel by using No. 2, 
is nearly 45 per cent. 

To find the numbers in the second column, we assume the fuel 
used in all the experiments, as 100; and for the facility of compari- 
son, we will say that this quantity of fuel maintained the tempera- 
ture of the room for 100 minutes, when consumed in apparatus No. 
9. In.experiment No. 1, we find this quantity of fuel maintains the 
temperature of the room, only 10 minutes, and, consequently, that 
st would require 10 times as much uel, as apparatus No. 9, (or 1000.) 
to maintain the room at the same temperature, for 100 minutes. In 
the same manner the other numbers are found. : 

The proportion for the experiments will be clearly explained in 
the following manner: As the time of the experiment, is to the 


AMERICAN MECHANICS’ MAGAZINE. 283 


uantity of fuel consumed, so is the assumed time of comparison, to 
the fuel that would be required for that time. Thus for experiment 
No. 2: As 18: 100: : 100: 555. 

By an examination of the numbers in the second column of the 
table, it will be seen that one dollar, expended in fuel, consumed in 
apparatus No. 9, is as effective as ten dollars, expended in the same 
kind of fuel consumed in No. 1; the same quantity of heat being 
imparted to the room, in both cases. The comparison may be ex- 
tended in the same manner between any two experiments inserted in 
the table, and the figures in the second column will be found to ex- 
press the relative value of fuel for each apparatus, in dollars and 
cents, by adding a decimal point at the left hand of the two last 
figures. 

— No. 6, 7, and 8, were made with the same stove, for 
the purpose of determining the difference in the loss of heat, by dif- 
ferent constructions and positions of pipe of the same length, and 
which, in all other respects, were similar. From these experiments 
it will be seen, that the same length of pipe in elbow joints, is much 
more efficacious in imparting heat to the room, than straight pipe ; 
and as the length of pipe producing a descending current, was nearl 
equal in experiments No. 6 and No. 8, the great advantage wliich 
has been supposed to be derived from the descending current, does 
not appear to exist, although it is undoubtedly more efficacious than 
the same length and position of pipe, producing an ascending cur- 
rent; as the velocity of the current in the former is diminished by the 
increased resistance which must necessarily be overcome in its de- 
scent, while the latter gives greater facility for the heated air to es- 
cape, than is given by any other position, in which the pipe can be 
placed. Experiment No. 7, shows that pipe placed horizontally, is 
more efficacious in imparting heat, than when placed in a vertical 
position, either for an ascending, or descending current. 

The causes which operate to render the same length of pipe, in elbow 
joints, more efficacious than any other construction, may be satisfac- 
torily explained. ‘The shape of the pipe, forces the current of heat- 
ed air to make abrupt turns; in doing which, it impinges against the 
elbows with sufficient force to invert its internal arrangement, by 
which change from its former relative situation with the sides of the 
pipe, a new stratum of hot air, from the interior of the current, is 

rought more frequently in contact with the sides of the pipe, which 
facilitates the process of imparting heat, particularly by its being 
brought in contact with the lower half of the horizontal part of the 
pipe, which, from various causes, is necessarily the coldest, and is 
of very little service in imparting heat to the room, without the aid 
of elbow joints. 

From experiment No. 8, an important inference may be drawn; 
that the advantages gained under ordinary circumstances, by increas- 
ing the length of the pipe, has a limit very far short of that, which is 
found to be necessary, to impart all the heat generated, to the air of 
the room; as in this experiment, only five parts of the heat were 
lost, in using 15} feet of pipe, consisting of nine elbow joints ; where- 
as, in apparatus No. 9, eight additional elbow joints, with sixteen 
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and a half feet of straight pipe, amounting ther to 284 feet of 
pipe, were required, to cave these five parts of the heat, which would 
otherwise have esc into the chimney. The reason for this limi- 
tation will appear evident, by reflecting, that a heated body loses less 
in equal periods of time, as its temperature approaches that of the 
surrounding refrigerating medium, and that the loss of heat will be 
in the proportion, which the volume of air in the pipe, bears to the 
volume of air in the room; and, also, proportional to their difference 
of temperature. 

It must not, however, be inferred from this experiment, that 15 
feet of pipe of any diameéer, and thickness of iron, made into elbow 
joints, will produce the same effect ; as the length will require to be 
increased, with the increase in its diameter; and this will appear 
obvious, from the fact, that the surface of the pipe does not increase 
in the ratio of its area or contents of heated air; and as this surface 
is the medium by which the heat is imparted to the room, and that 
being effected principally by the contact of the heated air with the 
sides of the pipe, greater length will be required to produce this ne- 
cessary contact. 

The great advantage of sheet iron stoves, is obvious, from the 
slight obstruction which they present to the rapid communication of 
the heat generated, to the air of the room. 

From experiment No. 2, the advantage gained by lessening the 
current of air into the chimney, is clearly demonstrated ; this being 
the principal cause, why this apparatus ts more efficacious in warm- 
ing the room, than No. 1; and this advantage does not arise so much 
from the excess of heat which enters the room, by using No. 2, as 
from the diminished quantity of cold air necessary to be admitted, 
to supply the 8 of the air that has been heated, and of which, by 
using No. 1, the room is constantly deprived, in much larger volume 
than by No. 2. The advantage derived from using stove pipe of 
small diameter, arises from the same cause; and whether the ve- 
locity of the current of heated air, is diminished by the construction, 
position, or length of the pipe, or its volume is diminished by redu- 
cing the diameter, the same effect is produced in every case. 

I am not in possession of the results of any experiments, if such 
have ever been made, to determine the ratio of friction experienced 
by air, when compared with water, in its passage through pipes, 
under the same pressure. That air does, however, experience a di- 
minution in its velocity, from this cause, will not, it is supposed, be 
doubted ; and this must very materially affect the current of air, 
through pipes and chimneys. 

In practical hydraulics, it is well known, that, without altering the 
column of pressure, the quantity of water discharged, is greatly di- 
minished, by merely lengdibnite the conduit-pipe. “ Comparing the 
experiments on the flow of water through conduit-pipes, as recited 
in Bossuet’s Hydrodynamique, I find, after making the proper reduc- 
tions, that the velocity of projection from the bottom of a cistern, is 
diminished about five times in the through a horizontal 
tube of one inch in diameter, and fifteen feet long. Consequently, 
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while one part of the actuating force is discharged from the orifice, 
twenty-four parts are consumed in gliding — the sides of the 
pipe. Every particle contained, must hence have repeated its con- 
tact no less than twenty-four times, before it made its escape; that 
is, the whole column of fluid must have inverted its internal arrange- 
ment, at each interval of 7} inches.’”* 

The principal article of fuel used in the United States, is forest 
wood, which, from necessity, or choice, will continue to be so, in 
many sections of the country, notwithstanding the abundant supply 
of anthracite and bituminous cvals, already discovered in some of the 
States. 

The difficulty of consuming small quantities of anthracite coal, in 
open grates, must operate to prevent its general introduction into 
‘use, unless this difficulty can be removed; any suggestions, there- 
fore, which may possibly tend to lessen this objection to an article of 
such vast importance to the community, will not be considered irre- 
levant to my subject. 

It is very well known, that no particular difficulty is experienced, 
under ordinary cireumstances, in consuming small quantities df this 
coal in sheet iron cylinder stoves, lined with fire brick; and it is as 
well known, that an equally small quantity of this coal, cannot be 
consumed in an open grate. The inference, therefore, which should 
be drawn from the knowledge of these facts, is, that the open grate 
is an apparatus not eaety constructed to obtain the desired object, 
independent of the deleterious gas which it imparts to the room. 


The question which then presents itself, is, what are the qualities 
possessed by the former apparatus, in which the latter is deficient ? 


In the former, the coal is known to be completely surrounded by 
a thick substance, which, when heated, retains its heat with great 
tenacity. The air admitted is in small quantity; and, from the con- 
struction of the stove, it is necessarily considerably elevated in its 
temperature, before it comes in contact with the burning body. We 
infer from these facts, that anthracite coal requires a very high tem 
perature to produce ignition, and, as we know that combustion can- 
not take place without this prerequisite, the necessary means to et- 
fect it, are, consequently indispensable. We also infer, that the 
commonly received opinion, that this coal requires a very large quan- 
tity of air, or ** strong draught,” to carry on its combustion, is not 
correct ; the converse of this opinion, being nearer the truth; and this 
may in part be demonstrated by an examination of a single piece of 
this coal, which has been ignited. If we break the piece of coal, the 
interior will present its original black colour and lustre, with the ex 
ception of an inconsiderable portion near the surface; the body of 
the coal being sufficiently dense to exclude the access of air, no 
combustion of its interior can take place; and consequently, the 
quantity of air, necessary to be admitted to the coals, is nearly pro- 
portional to the space presented by their surfaces, but not to the 
positive quantity of coal, as would be the case, nearly, were this a 


* Leslie on Heat, 308 


PIM ree ee Sg Beene og oy rel 


Ce RE OE whee ee © OF 


THE FRANKLIN JOURNAL AND 


ticle as pervious to air, as is charcoal. Any excess of air, therefore, 
is injurious, in proportion as the quantity exceeds that which can 
unite with what is termed the combustible or base; inasmuch as it 
tends to reduce its temperature, and thereby renders it less capable 
of rapid union with the air, to produce the combustion ; and as each 
successive portion of air in excess, robs the combustible of its heat, 
we see the fire languish for a short period, and then expire. 

Although atmospheric air is generally necessary to support com- 
bustion, an excess of it, it is well known, will, in some cases, extin- 
guish a burning body, as expeditiously as water; and from this cir- 
cumstance it may be inferred, that for ignition, the air requires to be 
heated, as well as the combustible body. We may also infer, that 
the intensity of heat produced by the union of the two bodies, will be 
proportional to the excess with which their united heats, exceed 
their mean heat of ignition, 

Having had occasion, during the past winter, to warm two ware- 
houses, of different sizes, and it being necessary that the temperature 
should be permanent during the night season, two cylinder sheet 
iron stoves of ordinary construction, of different sizes, and lined 
with fire brick, were procured, which were supplied with Lehigh coal. 

The construction of the stoves, being favourable to apply on a 
large scale, what I had found so advantageous in my experiment 
stove, there being considerable space between the grate and the bot- 
tom of the ash pan, this space was converted into a reservoir for 
heating the air, by closing the apertures usually made for its admis 
sion in the front of the ash pan. During the igniting process, the 
ash pan was drawn out, but when this was effected, it was closed as 


perfectly as its construction would admit, leavin only ‘the small cre- 

vices at its junction with the body of the stove for the admission of 

air; and although the largest stove ve contained more than half 
0 


a bushel of coal, this supply of air, was found sufficient for produc. 
ing intense combustion ; and the quantity of coal remaining on the 
grate, unconsumed, was found to be much less, than when the stove 
was supplied with a larger quantity of air ; a very important saving 
was thus made in the heat, by diminishing the quantity, and the ve- 
locity with which the current of heated air passed into the chimney. 
Very important improvements may be made in the construction ol 
sheet iron stoves, for burning anthracite coal; and if provision is 
made for supplying the burning body with intensely heated air, any 
required quantity of coal may be consumed, and the present manve! 
of lining them with thick brick, may be a dispensed with, by 
substituting either thin tiles, or a thin coating of clay lute, sufficient 
to preserve the iron from fusion or oxidation; and as this would pre 
sent less obstruction to the speedy communication of the heat gene 
rated, to the air of the room, consequently less would escape into 
the chimney. 

In examining the construction of the open parlour grate, we do not 
find in it one entire quality, possessed by the close stove; the only 
one which bears any approach to similarity, is that three sides of the 
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grate are lined with fire brick, but as the fourth is almost wholly ex- 
, its utility is thereby defeated. 

It is admitted that the combustion is very perfect and rapid, when 
the sheet iron door, or “ blower,”’ as it is technically termed, is ap- 
plied to close the front of the grate; and this must be a necessary 
consequence, as its application transforms the open grate, into a pow- 
erful air furnace, by which the space for the admission of air, is very 
much reduced ; and the air is probably, reduced in quantity, this not 
being compensated by its increased velocity, and as the blower de- 
fends the body of coal in front, from the cold air to which it was be- 
fore exposed, the required elevation in temperature is effected, and 
maintained without difficulty. 

It is only by radiation, that any heat is imparted to the room 
from coal consumed in open grates, and as the radiated heat is 
known to be very small, from the surface of that portion of coal 
which is exposed to the front or open part of the grate, the amount 
of heat imparted to the room, would not probably be diminished, but 
rather increased, by using a thin plate of cast iron for the front of 
the grate, by which the difficulty of consuming small quantities of 
coal, would be very much diminished; and this would not be less 
agreeable in its appearance than the equally sombre aspect presented 
by the unignited coal in the front of the generality of small grates, 
and particularly as the top of the coal would be exposed to view, 
and present a more luminous appearance. 

Althongh iron is a good conductor of heat, the plate suggested, 
would become sufficiently heated, to maintain the temperature of the 
coal necessary to carry on the combustion of the surface exposed to 
it, with the exception of the points actually in contact with it, which 
would be unimportant; and this being the case, its conducting power 
would, in other respects, be obviously advantageous, and no ad 
of melting the iron, in this situation, need be apprehended. If, how- 
ever, danger from melting or oxidation of the iron is feared, as a flat 
plate of iron could not be permanently covered with any composition 
of clay, it should be made circular, and defended at the top and bot- 
tom by a flange projecting on the inside, the required thickness of 
the clay. In addition to the plate suggested to cover the front of 
the grate, a still further improvement might be made, by enclosing 
the ash pit also, both of which might be done with one plate of iron, 
and the grate for sustaining the coal might rest upon cleats projecting 
from the interior, taking care to give sufficient room for the expan- 
sion of the grate, to prevent its being pressed outwards. A door for 
the removal of ashes, and the admission of air, would be required, by 
which the necessary quantity of air could be admitted without an 
excess. This construction would also be favourable for heating the 
air which is to supply the combustible body; the advantage of which 
must be obvious, when we reflect on the necessity of cooling the 
burning body, as little as possible. By the greater expansion of the 
air, the quantity which comes in contact with the burning body, 
would be less in excess, at any one time, and better adapted to at- 
tain the object; the contact being more frequent, from its increased 
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velocity, the quantity actually united in any given time, would pro. 
bably be greater, alt more feat would consequent! be poe hay 
This construction, besides the advantages already stated, would be 
more cleanly than the open grate, would not require the blower, and 
could also be made use of for culinary purposes, which is a very de- 
sirable object to be attained. 

The construction of many grates is very objectionable, in an im- 

t particular not yet noticed; which is, making the receptacle 
or the coal of greater length, than it has breadth or depth, by which 
the body of coal is not as much heated, and requires to be replenish- 
ed more frequently, to maintain the relative position of the coal, ne- 
cessary to continue the combustion. A much better shape, and 
which would require less coal at any one time, would be in the pro- 
portions of twelve inches deep, to eight inches square at the top, and 
gradually diminished to six inches at the bottom, by which the heat 
generated in the combustion of the coal at the lower part of the 
grate, in its passage to escape into the chimney, would come in 
contact with nearly the whole body of coal, and keep it heated, 
which cannot be the case in the former shape, supposing the con- 
tents of the two grates, and the coal in each to be equal ; and if we 
suppose them to be only half filled with coal, the position of that in 
the deep grate, although less in quantity, will be very favourable for 
combustion, while that in the shallow grate, from the unfavourable 
situation in which it is placed, would scarcely burn at all. The ad- 
vantage of placing the body of coal in a deep grate, as described, 
may be illustrated by the well known fact, that a stick of wood burns 
much more rapidly in a vertical, than in a horizontal position, and 
for the reason already assigned. 

Being well aware of the strong predilection in favour of those con- 
structions which will permit the burning body to be seen, which, 
with other reasons, prevent the use of close stoves in many instances, 
and particularly where elegance is required; the necessity is appa- 
rent, that some new construction should be devised, which can be 
substituted for the open grate, and which will obviate the difficulty, 
not only of consuming anthracite coal in small quantities, for rooms 
of small dimensions, but, the still greater objection generally made 
to its use, that the quantity cannot be varied to meet the changes in 
the temperature of the atmosphere. 

In the plan which I will venture to suggest, a partial compromise 
must be made in the first particular stated, but all the others may be 
realized. ’ 

In those instances where simplicity of construction is required, 
take a cylinder, or rather an inverted conical frustum, of cast iron, 
of any required thickness, and diameter; and of sufficient height, to 
form the receptacle for the coal and ashes ; insert a grate at a sufli- 
cient height from the bottom, to leave the required room for the ash pit, 
which should be provided with a door to remove the ashes and un- 
consumed coal, as usual in close stoves, and, also, to regulate the ad- 
mission of air, which may be heated as in those stoves. This cylin- 
der may be bricked in the ordinary manner on the outside ; and this 
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can be done with ter facility than for the grate, and the cylinder 
will remain net’ pariancailg Sed as it wil rest on the hearth 
From the satisfactory experiments which have been made in double 
cylinder stoves, in which the interior cylinder is made of cast iron, 
without any coating of clay, it is not probable that this construction 
would require it. In those instances in which beauty of construction 
must be consulted, the ornamental parts or appendages to the open 
grate may be added ; the only wey suggested, being the substitu- 
tion of a cylinder, or other more desirable shape, of cast iron, in 
place of the _ grate. 

Having sufficiently, and, perhaps, tediousiy expatiated upon the 
particular circumstances necessary to be attended to, in the construc- 
tion of any apparatus, intended for the combustion of anthracite coal, 
in small quantities; those whose business it is to construct such arti- 
cles, will apply any suggestions which may be considered as valuable. 

Before a «aS my paper, I cannot forbear making a few desultory 
remarks; and, first, on the commonly received opinion, that the 
“draught” of a chimney, or, more properly, the current of air 
through it, has greater velocity under one degree of atmospheric 
= than under another, and that this is the cause why a com- 

stible body burns better at one time than at another. 

That the velocity of the current cannot be greater under one de- 
gree of atmospheric pressure, than under another, cxferis paribus, may 
be satisfactorily shown, by supposing a room, with one window open, 
and in which, r dee is a ihe-place and chimney, and that, the temper- 
ature of the air in the room, and that within the chimney, is the same 
as the temperature of the atmosphere; in this case, no current of air 
would be found to pass either up or down the chimney, because the 
pressure of the column of air in the room, would be counterbalanced 
by the equal pressure of the column of air within the chimney, and, 
consequently, both must remain stationary. If the temperature of the 
air within the chimney, be elevated by any means, it expands, and 
becomes specifically fighter, and an ascending current will be pro- 


5 
duced ; but if the same elevation of temperature remain, and we sup- 
pose any change, however great, in the pressure of the atmosphere, 
still as that change must, of necessity, operate on both columns of 
air, the velocity of the current, must consequently remain the same. 
The current of sir through a chimney, being wholly an artificial pro- 
duction, its velocity will always be proportional to the elevation of 
its temperature, above that of the exterior air; the column of air in 
the chimney, being thereby rendered lighter than the exterior column, 
yields to its superior pressure, and thus the current is established. 

If the air in the room is warmer than that in the chimney, a de- 
scending current will be produced; which shows the propriety of 
closing, during the winter season, those fire-places not used, to pre- 
vent the descent of cold air and smoke, from the adjoining flues ; and 
the advantage of leaving them open during the hot season, when the 
exterior air is known to be at a lower temperature than that of the 
rooms in which they are situated. 

In a chimney, which is in use, and properly supplied with air, the 
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existence of counter currents, spoken of by some writers on this suly- 
ject, ap to be an iliusion, produced by eddies in the air, at the 
sides of the chimney, as it enters from the room; it would be diffi- 
cult to assign any satisfactory cause for such an effect, under the cir. 
cumstances described. ' 

In tight rooms, where fire-places are left open, and are not in use, 
counter currents will exist, so long as difference in temperature 
exists, between the air of the room, and the external atmosphere. 

In those instances where the room is too tight to admit air, in suffi. 
cient quantity, to supply the current necessary to take off the smoke, 
a descending current is produced, and, as a necessary consequence, 
the smoke is driven into the room. The passage of the external air 
through the small crevices of the room, is not only diminished by the 
increased friction which it sustains, in passing through a large num- 
ber of crevices, instead of one only of equal capacity, but the pres- 
sure necessary to the ascent of the smoke is absolutely prevented 
from exerting its full influence in raising the column of air within 
the chimney. If we open a window, this air, which before was the 
heavier column, will become the lighter; and consequently the cur- 
rent will be inverted, and the evil be thereby instantly corrected. 

It is not my intention to notice the various causes which operate 
to produce what are termed “bad draughts” to chimneys ; there is 
one however of considerable importance, which will be noticed. 
Chimneys which are new, are found very frequently, if not invaria- 
bly, to smoke, when an attempt is made to use them before they have 
become perfectly dry. This obi attributed to their bad construc- 
tion, alterations are, in many cases, made, without knowing the true 
cause of the evil ; which will generally be found to be entirely owing 
to the chimneys not being dry. The materials of which they are 
composed being damp, they are consequently conductors of heat. 
and unless very large fires are made, it it difficult to elevate the tem- 

rature of the air, within them, sufficiently, to produce an ascend- 
ing current; but when the chimney has become dry, and is covered 
with carbonaceous matter, it presents a bad conducting surface, and, 
if then found to smoke, it may be attributed to its bad construction ; 
for which, however, no necessity exists in any case, save that the 
highly important class of artisans, who wield the trowel, have, too ge- 
nerally, disregarded science in their craft. 

A sufficient quantity of air must be admitted into every room, to 
supply the demands of respiration, and of combustion ; but any excess 
is injurious. The usual manner of admitting air for these purposes. 
through the joints or crevices of the doors, windows, and other parts 
of the room, appears very objectionable; as the cold air, thus admit- 
ted, is very annoying in its passage to the fire-place, particularly to 
those seated near the doors or windows. Now, these inconveniences 
may be entirely avoided, and all parts of the room rendered equal! 
comfortable, by furnishing it, as is now done in some instances, wit 
a supply-pipe, near the fire-place, for the admission of air. In this 
pipe there should be a valve, to regulate the quantity of air admitted ; 
y this means the pressure of the external air, at the joints, or crevi 
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ces, may not only be wholly taken off, but an outward current pro- 
duced, through the crevices at the higher parts of the room. 

The objection which has been made to this manner of admitting 
the air, that it does not change the air in the room sufficiently for 
respiration, appears to be gratuitous ; and has been disproved by ex- 

rience, in rooms of ordinary size, when not unusually crowded. 

An additional improvement, to obviate the inconvenience expe- 
rienced in overheated or crowded rooms, would be to furnish a ven- 
tilator in the chimney, near the ceiling; but the most rational plan, 
in these cases, would be to remove the cause, by diminishing the fire. 

Having shown very clearly, during the preceding remarks, that 
combustion going on better at one time than at another, cannot be 
owing ‘to any change in the velocity of the current within a chimney, 
in consequence of changes in the pressure of the atmosphere, it be- 
comes obligatory on me, as an objector to this opinion, to assign a 
more satisfactory cause. 

The fact is admitted, that combustible bodies generally burn bet- 
ter, when the barometer is at 30, than when it is at 28 inches, other 
circumstances being similar. The principal cause of this, appears to 
be, that the air is then generally drier, and better adapted to produce 
rapid combustion, having less aqueous vapour mechanically mixed 
with it. Now moist air retards combustion, and cools the burning 
body, more than dry air, because it possesses a greater capacity for 
heat, and, consequently, requires more from the burning body to 
raise its temperature to the point of ignition. In chimney fire- places, 
it is pederally observed, that wood fires burn most rapidly in cold 
weather ; and, even while the air of the room is quite cold, they are 
known to burn very well. This fact will probably be urged, to dis- 
prove the necessity of heating the air, to produce more complete com- 
bustion in anthracite coal. Tt should be recollected, however, that 
wood ignites at a much lower temperature, and, that in very cold 
weather, a much larger quantity is required to be in combustion at 
one time, than in moderate weather; and, consequently, that the air 
within a few feet of the fire, and before it comes in contact with it, 
is more heated than it is at the same distance in moderate weather, 
when less fire is required. 

The intense heat produced by an air furnace, does not appear to 
be, in consequence of an increase in the volume of air, as those fur- 
naces which are said to have the strongest ‘* draught,” will be found 
to have the most contracted throats. But, by thus contracting the 
throat, the friction of the air is increased, and its velocity being also 
increased, the sound which is said to denote a strong “draught,” fol- 
lows, as a necessary consequence. The air being very much expand- 
ed from its increase in temperature, and its rapid escape in large 
volume, being prevented by the contraction of the throat, the contact 
with the combustible is not only prolonged, but the real quantity in 
contact, at any one time, may be supposed to be considerably dimin- 
ished ; yet, this contact being more frequent and rapid, the union is 
more perfect, and, consequently, more intense heat is produced. 
The superior light of an Argand lamp, is, probably, in consequence 
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of surrounding the burner with a glass chimney, by which the cur- 
rent of air is considerably elevated in its temperature, and the vo- 
lume admitted, dimini and not increased, as is generally suppos- 
ed. Whether its increased velocity through the chimney is advanta- 
geous in the process of combustion, when abstractedly considered, 
may be questionable ; but, it is evidently advantageous in dissipa- 
ting the products of combustion, or rather, of imperfect combustion, 
which would otherwise remain longer in contact with the flame. If 
the chimney be removed from the burner, the flame will be increased 
to double its former length, yet the light will be pale, and the quan- 
tity emitted, much lessened. When the burner is surrounded by the 

lass chimney, if the wick remain at the same height, the strength of 
fight required, can be better regulated by the quantity of air admit- 
ted, than in any other manner; and for this purpose, these lamps 
should be furnished with delicate valves, as the most intense light 
will not be produced when the largest quantity of air is admitted. 

The advantage of elevating the temperature of the air, is demon 

strated by the increased intensity of light, which is produced by the 
button sometimes used in these lamps. 
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Tuble exhibiting the results of experiments made to determine the comparative loss 
of heat sustained by using apparatus of different constructions, for the combus- 
tion of fuel. 


{ Time the room | Weight of fuel re-| 

was maintained quired by each 
jat the same tem- |apparatus, to 
perature, in the | maintain an e- 
Description of Apparatus used. combustion of e-| qual temperature 
qual weights of|in the room, and 
fuel, compared during the same 
with apparatus |time, compared 
No, 9. |with No.9, 


. CHIMNEY FIRE-PLACE, of ordinary 


construction, for burning wood, . . 10 1000 


. OPEN PARLOUR GRATE, of ordinary 
construction, for burning anthracite 
coal, tee x 0 


| 


3. OPEN FRANKLIN STOVE, with one 
elbow joint, and 5 feet of six inch pipe 
placed vertically, the fire- eos ~ 
closed with a fire-board, 


. CAST IRON TEN PLATE STOVE, 
with one elbow joint, and five feet of 
four inch pipe, placed horizontally, 
entering the fire-board, - 


. SHEET IRON CYLINDER STOVE, 
the interior surface coated with clay 
lute, with one elbow joint, and 5 feet 
of two inch pipe, placed mie 
entering the fire-board, : : 


. SHEET IRON CYLINDER STOVE, as 
before described, with 134 feet of two 
inch pipe, in which there was 3 elbow 
joints, the whole placed as follows: 34 
feet horizontally, 5 feet verticaliy, for 
an ascending current, and 5 feet verti- 
cally, for a descending current, enter- 
ing the fire-board, bit en ers 


. SHEET TRON CYLINDER STOVE, as 
before described, with 134 feet of two 
inch pipe, in which there was 3 elbow 
joints, placed as follows: nine inches 
vertically, and. 12} feet naperelty. 
entering the fire-board, . ° 


. SHEET IRON CYLINDER STOVE, as 
before described, with nine elbow 
joints, measuring 134 feet of two inch 
pipe, entering the fire-board, 


. SHEET IRON CYLINDER STOVE, as 
before described, with 42 feet of two 
inch pipe, as used in the course of ex- 
periments on fuel, : 


& 
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MECHANICAL JURISPRUDENCE.—No. 4. 
BY P. A. BROWNE, ESQ. 


On Mechanics? Liens. 


In the last number of these essays, I commenced the consideration 
of the question, What is the nature of the preference given? and ex 
amined the operation of a previous mortgage; I shall now enquire 

ls regards a subsequent Mortgage. 

Rule 1. If the Mortgage is given after the commencement of the 
building, the mechanics and material men have the prior claim. 

All the debts contracted for or in the erecting and constructing a 
building, without regard to the particular period of time that the work 
was done, or materiais were found, have in point of preference rela- 
tion back to the day of the commencement of the building. he words 
are ** before any lien, which originated subsequent to the commence 
f ment of the said house or other building :” hence it becomes important 
: to enquire what is the commencement of a building. 

tule 2. The recommencement of a house after a slight interval of 
1 suspension of building, is not a commencement within the meaning 
of this act, and therefore 
If the owner of an unfinished house sell it, and takes a mortgage 
i for the purchase money, which is immediately recorded, the me- 
chanics aud material men who are soon after employed to finish the 
building, shall be preferred to the mortgage. 
4 That the above decision comes within the letter of law, no one could 
deny, for the building was original/y commenced before the judgment. 
ri But it was contended that according to the true meaning and spirit 
a of the act, the commencement of the completion of the house was, as 
far as respected the lien creditors concerned in the completion, the 
commencement of the building. And of this opinion was Yates, Justice, 
in the case of The American Fire Insurance Company v. Pringle: but 
Tilghman, C. J. and Breckenridge, J. were of a different opinion. 
2d S. and R. 138. 

Rule 3. But if instead of proceeding as stated in the above rule, the 
house had been finished suflicientl for particular purposes, as for in- 
stance, for a warehouse or a store, but not for a dwelling house, and it 
had remained in that situation for years, during which time it had 
been mortgaged, and afterwards it had been completely finished, in 
that case the mort would have been preferred to the lien creditors 
concerned in the dniching. 

The above rule may be fairly collected fromthe opinion oy by 
Ht the C. J. in the American Fire Insurance Company v Pringle.* 


: * Perhaps it may be expected of me to point out what particular act is the 

| commencement of the building. This may not be so easily done as is antici- 

i BY pated. 

ih For instance, suppose frames, sashes, doors, floor-boards, &c. are prepared 

ne for a building at the carpenter’s shop; that at a subsequent day the cellar or 
foundation is dug, and at another day, still later, the first stone is laid. When, 
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Where there are two funds. 

It is a principle of equity that a person having fwo funds, out of 
which to receive his debt, shall not, by his choice, disappoint another 
having but one; and if, therefore, a mortgage creditor has two or 
more premises mortgaged to him to secure the payment of his debt, 
and upon one of them mechanics and material men erect a building, 
the court will oblige him to take his debt out of the premises not built 
upon, if sufficient, and leave the other for the lien creditors. 

This was the case of the Olympic Theatre, where the gable end of 
an old building was torn down, and a wo | was erected adjoinin 
on that side, and opening thereto, on another lot, the Court directed 
two mortgages which were given on the fwo /ofs previously to the 
commencement of the building, to be paid out of the proceeds of the 
first lot, leaving the value of the new building to the lien creditors. 

As regards a Previous Judgment. 

Rule 1. The same rule, as in the mortgage case, will hold, with re- 
spect toa judgment obtained prior to the commencement of the build- 
ing, even though the builder at the time of the contraction of the debts 
to the mechanics and material men, had only an equitable interest in 
the lot, and acquired the legal estate afterwards. 

It was contended that the judgment in the first instance was a lien 
on the equitable interest only, and not on the legal estate which came 
to the builder after the lien of the mechanics had attached, and there- 
fore that they had the oyun wie But the court considered this ar- 
gument in the same light as the Supreme Court did the similar one in 
Lyle v. Ducomb, and gave the preference to the judgment creditor. 

See the case of John Vandevender, 2d Browne’s rep. 304. 

Rule 2. But where the builder acquired both legal and equitable 


* 

I ask, did this building commence, within the meaning of the act of Assembly? 
The beginning to make the frames, &c. at the shop is literally the commence- 
ment of abuilding. The digging the foundation or cellar is not the commence- 
ment of the erection of the building, but a preparation thereto; the laying of 
the first foundation stone is the act which has always been commemorated as 
the commencement of a building. And hence it is that in many instances, 
it is attended with much form and ceremony. But neither a consideration of 
the literal meaning, nor a recurrence to the ceremonies used on public occa- 
sions, removes our difficulties nor solves the question we have supposed. In 
order to do these, we must have a recurrence to the Act of Assembly. We 
must endeavour to give such a construction to the act as will work no injus- 
tice or inconvenience to any one. This will be very difficult. Justice to 
the community at large seems to require that the building should be said 
to be commenced at the time of some act publicly done upon the premises, 
that by viewing the same they may know that the building has commenced, and 
may be put upon their guard against the mechanics’ liens. 

But on the other hand, if the preference is to those judgments and mortgages 
only which originated after this publie act on the premises, the lumber mer- 
chant who previously furnishes lumber at the carpenter’s shop, when there was 
no mortgage or judgment, may be deprived of the benefit of his claim by a mort- 
gage or judgment given between the time of his so furnishing his materials and 
the pubhe act done on the premises as aforesaid; yet the supreme court have 
decided that for lumber, furnished at the carpenter’s shop, a lien is created. 

This question has not been agitated before any of our Courts, and I feel very 
reluctant to venture an opinion. 


¥ 
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estate after the date of a judgment against him, and eeded 
efect m building, in doing which, he contracted. delta, fo mechani 
and material men, they were preferred to such judgment creditor. 

The distinction in this case arises upon the rule of law that a judy- 
ment does not bind after ired property. , 

This will be found to be decided in the same case of John Vande- 
vender, 2d Browne’s rep. 304. 

Another lot, let to another person on terms similar to those above 
recited, was assigned to Vandevender after the date of the judg- 
ments: and the court gave the proceeds of that house and lot to the 
lien creditors. 


ON INERTIA. 


TO THE EDITOR OF THE FRANKLIN JOURNAL. 


Sir—I am aware of having said more in my former communication 
on Inertia, than can easily be established; and should it turn out a 
little hyperbolical, still many of my namesakes, among your readers, 

be benefitted by learning how near my assertion comes to the 

Had I said, that the gravitating force of matter is, of necessity, 
opposed by an equal degree of force, under all circumstances, whether 
a body be at rest or falling, and that when no other force is present, 
Inertia is always at home to perform the office, and in general, that 
force is always opposed by Pte of equal energy; I presume [ should 
have been consistent with the established theory of Inertia: but then | 
question whether any one would have been seriously disposed to con 
trovert it. But I assert, that, a body falling in vacuo, supported by 
nothing, is still as truly supported from falling as when resting upon 
a table. 

Suppose an unresisting body to be subjected to the action of a con- 
stant force, indefinitely small, the consequence would be uniform 
motion, and infinite velocity ; the same would be the result, supposing 
the body to be influenced by two opposing constant forces, of unequal! 
energy; for the less would annul so much of the greater, and the sur 
plus would be a single force ; but here we have a single force acting 
upon nothing, to which I object. 

It —— then that less than a constant force, even the slightest 
possible impulse, would communicate to an unresisting body, infinite 
velocity ; and if we consider that the force would only have to run 
away with itself, it will be found poe yp sufficient. 

How can motion be produced at all, unless the moving force be 


—_ than the resistance, is a question that naturally suggests itsell ; 
consider the question fairly answered, by asking how rest can be 
produced upon the same principle, by friction, &c. without admitting 
the argument advanced by some, that moving bodies incline to rest. 
The difficulty I conceive to arise from confounding the terms power 
and force, when they evidently mean very different things ; for exam- 
ple, power is sometimes used to express simple force, as in fulcrum 
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er and weight, and sometimes to express the compound of force, 
time, and distance, or momentum, as ii horse power, &c. 

That a power producing motion, must be greater than the resisting 
force, I admit, and that action and re-action are equal, every one ad- 
mits : it is necessary, therefore, to explain what I understand by power 
and force. ; 

The momentum of a body in motion, is properly called the power 
of that body, to persevere in its present state; (and I shall show pre- 
sently, that, in space, no force is exerted in continuing the motion 
uniform,) and the momentum of a body at rest, is the power of that 
body to maintain its present state; and I think it unnecessary to prove 
that it will not require holding. 

Now it happens that all ies upon the surface of the earth, which 
we are accustomed to consider at perfect rest, and consequently not 
attended with any degree of force, are only relatively so; that in fact 
they are in a state of rapid motion ; and that a cannon ball projected 
due west, with the ordinary velocity, would only move slower than 
before—that is, slower than the earth’s surface, and if its apparent 
velocity were sufficiently increased, it would then be at rest. 

Bodies, then, in a state of uniform motion, as well as those at rest, 
have power to maintain their present state, distinct from force, which 
is only the measure of the loss of that power, and which, in regard to 
Inertia, is always equal to the force impressed. 

When a ene wrt is supported by a prop, the force of gravity is 
exactly balanced by the re-action of the prop, and if the prop be sud- 
denly struck away, the body commences yielding its power of rest to 


the force of gravity; and this power, which at first eon the body 


as completely as the prop, gradually diminishes, whilst the force by 
which it endeavours to resist a change of state, remains constant, and 
equal to gravity; hence accelerated motion by a constant force: and 
again, when a heavy body (or rather a body possessing Inertia,) is 
projected upward, it continues to move beyond the projectile force, 
by its momentum, or power of moving, this power 1s gradually di- 
minished and deibteally destroyed, while the force by which it en- 
deavours to resist a change of state, remains constant, and equal to 
the force of gravity to the end; hence the reverse of accelerated mo- 
tion, by a constant force. 

If I have not proved my point, I have shown that an unresisting 
body falls with infinitely greater velocity than one possessing Inertia. 
by the constant action of gravity, which is perhaps near enough for 


Your friend and servant, 
Semi Docrtus. 


OF TANNING, LEATHER-DRESSING, DYING, &c. 
(Continued from page 230. ) 
ON CURRYING LEATHER. 
The common mode of currying leather for shoes, boots, &c. con- 


sists in first softening the hides, as they come from the tan-pit, part- 
Vor. L—No. 5.—May. 1826. 38 
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J soaking in water, by mechanical means, and then im- 
preguating leather dw Sone kind of oil, by which means, it js 
rendered much more impervious to moisture, and proper to protect 
the feet from the inclemency of the seasons. The process, in a few 
words, is the following : the hide is first soaked thoroughly in water, 
then placed ona polished wooden bos flesh side outwards, 
and pared with a broad sharp knife, till all the inequalities are re- 
— and it is reduced to the required thinness. It is then again 
and rubbed with a polished stone; and while still wet, it is 
besmeared with currier’s oil, generally fish-oil, or a mixture of this, 
and tallow. When hung up to dry, the moisture evaporates, and the 
oil, which cannot be dissipated by mere exposure, gradually takes 
the place of the moisture, and penetrates deeply into the pores of the 
leather. It is then dried, either in the sun, or in a stoved room. 
Blackening the leather, is also'a part of the currier’s business, 
which is done on the grain side, singly b rubbing with an iron |i- 
quor ; but on the flesh side, with a mixture of lamp-black and oil. 


Shammoyed Leather. 


This is generally sheep or doe’s-skin, red in the way already 
mentioned, viz. by dressing, liming, &c. is forms the common 
wash-leather, breeches-leather, &c. and is the only kind, which, when 
dyed, will bear washing, without the colour being materially injured. 

Common boot-leather, as usually prepared, is still, in some de- 
gree, pervious to water, by long exposure to wet; and therefore fish- 
ermen, wild-fowl shooters, a those whose employment or amuse- 
ment leads them to be long on wet ground, usually prepare their 
boots with an additional dressing of some oily or resinous matter. 


Mixtures to render Leather Water Proof. 


The punt-shooters in Cambridgeshire, and the adjoining fenny 


— of England, use the following mixture, with very effect.’ 
elt together, in an earthen pipkin, half a pound of tallow, 4 oz. of 
hogs-lard, 2 oz. of turpentine, and as much bees-wax; make the 
boots thoroughly dry and warm, and rub in this mixture well, with a 
little tow, as hot as the hand can bear; or else hold the boots over a 
very gentle fire, till the leather has thoroughly imbibed it. Another 
mixture for the same purpose, and used by fishermen, is, bees-wax, 
Burgundy pitch, and turpentine, of each 2 0z. ; tallow, 4 0z.; or, half 
a pound of bees-wax, a quarter of a pound of resin, and a quarter of 
a pound of beef-suet. In all cases, the boots must be quite dry, and 
the mixture applied very warm. 

It only remains, on the subject of leather, to notice, very shortly, 
some of the most remarkable kinds of leather, prepared in foreign 
countries ; for the general methods of making leather resemble eacl 
other, very closely, in every part of the globe. 

The process for the real co deather, as prepared from goat- 
skins, at Fez and Tetuan, is thus described by uM. rouffonet.t ‘The 


* Daniel’s Rural Sports. ¢ Bulletin des Sciences. 


a a a a ae 


AMERICAN MECHANICS’ MAGAZINE. 299 


skins are first cleansed, the hair taken off, limed and reduced with 
bran, nearly in the same way, already described, for the English Mo- 
rocco leather. After coming from the bran, they are thrown into a 
second bath, made of white figs, mixed with water, which is thereby 
rendered slimy and firaieniebie, In this bath, the skins remain four 
or five days, when they are thoroughly salted with sal-gem (or rock 
salt) alone, (and not with salt and alum ;) after which they are fit to 
receive the dye ; which, for the red, is cochineal and alum; and for 
the yellow, pomegranate bark and alum. The skins are then tanned, 
dressed, suppled with a little oil, and dried. 


Russia Leather. 


Much excellent leather, of every kind, is prepared in different 
parts of the Russian empire. The preparation of the fine Russia lea- 
ther, so well known, for its quality, and for its peculiar smell, is de- 
scribed at large in Mr. Tooke’s “ View of the Russian Empire,”* to 
which we must refer our readers, for the minuter particulars. In 

eneral, it may be stated, that the hides are first put into a weak al- 

aline ley, to ie the hair, and then scraped upon a beam ; then, 
(if calves,) are reduced by dogs’ dung, and a sour oatmeal bath ; then 
tanned with great care, and frequent handling. The bark used here 
is seldom oak; but where it can be got, the bark of the black willow ; 
or, if this cannot be had, birch-bark. ‘They are then dyed either red 
or black, these being the two colours most esteemed. For the red, 
the hide is first soaked in alum-water, and then dyed with Brazil- 
wood. The black is given, as usual, with an iron liquor. The lea- 
ther is then smeared with birch-tar, which gives the peculiar smell, 
so much prized, (and which, when used for book-binding, has the 
valuable property of protecting the book from worms, ) and is finished 
by various other manipulations. The streaked or barred surface, is 
given to the leather, by a very heavy steel cylinder, wound around 
with wires being passed over it. 


(ro BE CONTINUED.) 


ON VARIOUS PREPARATIONS OF CARMINE.t 


Carmine, according to the opinions of MM. Pelletier and Caven- 
tou, is a triple compound, formed by the union of the colouring sub- 
stance, and an animal matter contained in the cochineal, with an acid; 
which is added to effect precipitation. The preparation of this arti- 
cle, is still somewhat involved in mystery ; for the consumption of it 
being limited, very few persons are employed in its manufacture ; 
and the original material, the cochineal, being always at a very high 
price, experiments of this kind, become expensive. It is nevertheless 
to be presumed, that, assisted by the information afforded by MM. 
Pelletier and Caventou, it will now be easy, for those who wish to 
pay attention to this species of manufacture, to succeed in discover- 
ing the secret. We must observe, however, that success appears 
principally to depend, on a certain dexterity, which habit alone can 


* Vol. IIL. page 514. + From the Dictionnaire Technologique 
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confer. It is not sufficient to have a good receipt, in order to suc- 
ceed: it is likewise requisite, that the eye be sufficiently accustomed 
to — when the colour of the bath, has the highest 
degree of beauty. This operation requires, likewise, that the manu- 
facturer be weil versed in the method of ing the action of the 
heat, at the proper moment. After these preliminary observations, [ 
shall proceed to transcribe some of the approved recipes, and 
such as I have had executed with success, under my own eye. 

Various sorts of carmine are sold at the colour shops, which are 
distinguished by the order of their numbers, and are of a relative 
value. The difference arises from two causes ; either from the pro- 
portion of alumine added to it, in the precipitation, or from a certain 
quantity of vermillion mixed with it. In the first case, the colour is 
weakened: in the second, it does not retain the same brilliancy. It 
is always easy to perceive the proportion of the mixture, by the pro- 
perty which pure carmine possesses, of dissolving in ammonia. Al! 
the ree matters remain untouched ; and their proportions may be 
estimated, by drying the residuum. 

Common Carmine. 
1 pound of powdered cochineal. 
33 drachms of sub-carbonate of potash. 
8 drachms of alum in powder. | 
$4 drachms of isinglass. 

The cochineal is first boiled with the potash, in a copper boiler, 
containing five pails of water: the effervescence is eenbelk with cold 
water. 

After having boiled for some minutes, the boiler is removed from 
the fire, and placed on a table, so inclined, that the liquor may be 
easily poured off. 

The powdered alum is then thrown in, and the decoction stirred ; 
when it immediately changes its colour, and turns to a more brilliant 
tint.. In about a quarter of an hour, the cochineal is deposited at 
the bottom, and the liquid is as clear as if it had been filtered. It 
contains the colouring matter, and probably a little alum in suspen- 
sion. 

The liquor is then decanted into another boiler, of the same size, 
and set on the fire; adding to it, isinglass, dissolved in water, and 
passed through a sieve. 

At the moment of ebullition, the carmine is seen rising to the sur- 
face of the bath; and a coagulum is formed, similar to that which 
takes place in the clarifications made with the whites of ‘ 

The boiler must be withdrawn from the fire, and the bath be stir- 
red up with a spatula. 

In fifteen or twenty minutes, the carmine is deposited : the liquor 
is then decanted; and the precipitate laid to drain, upon a very fine 
sieve. 

Manner of Preparing the Isinglass. 

After having cut it into small shreds, it must be allowed to remain 

in water for one night ; during which time it will swell prodigiously, 
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gnd absorb a large portion of water : it is then put into a proper vessel, 
and, by means of heat, reduced to a transparent jelly, which instant- 
ly melts on being put into hot water. 

Similar recipes may be found in many works ; but, instead of isin- 
glass, the whites of Bes and sometimes even the whites and yolks 
Tr as eperstion bes"ha poopsaty GoMlorhied, th 

the operation has been r rformed, the carmine when 
dry, will sneily break between tie thay am 

e more the pot-ash is carbonated, the more friable is the car- 
mine. 

What remains, after the precipitation of the carmine, is still great- 
ly coloured ; and may be advantageously employed in the prepara- 
tion of red lakes. 


Fine Carmine, known at. Paris by the name of English Carmine. 


Four pails-full of river-water, are made to boil in a large copper ves- 
sel: two pounds of hot water are drawn off, and passed through a 
very fine sieve, into an earthen vessel containing five Cape w ich 
have been previously beaten up together with their shells : this forms 
a kind of emulsion, which ig to be preserved apart. 

A filtered ley, made of ten drachms of soda of Alicant, dissolved 
in four pounds of boiling water, is then poured into the vessel ; and, 
at the same time, a pound and three quarters of cochineal, gross] 

wdered, is added: this is to be kept constantly stirred witha brus 
(aviie a long handle, and allowed to boil for half an hour: the vessel 
is then removed from the fire, and fifteen drachms of pulverized Ro- 
man alum are added ; and it is once more stirred up with the brush ; 
than left at rest for ten or twelve minutes, till it is seen that the vio- 
let colour, has changed to a very deep scarlet red. The liquid is then 
decanted into a boiler, and the aforesaid emulsion, added to it; after 
which, it must be boiled up again. The carmine is then poured upon 
a fine linen cloth, extended upon a frame or stretcher. The red li- 
quid, which passes through, is received into a wooden vessel, and is 
employed in the preparation of lakes. This operation, in all other 
respects terminates like the former. The carmine is reduced to pow- 
der, passed through a fine sieve, and preserved in tin boxes. 


Superfine Carmine ; termed “ Madame Cenette’s, of Amsterdam.” 


Six pails-full of river-water are put into a boiler, and set on the 
fire. At the instant when boiling commences, two pounds of cochi- 
neal, finely powdered, are added. After two hours’ boiling, three 
ounces of pure nitre are put to it; and, presently afterwards, four 
ounces of salt of sorrel. After allowing it to boil ten minutes longer, 
the boiler is removed from the fire, and left at rest for at least four 
hours. The water is drawn from the carmine, with a siphon, to be 
distributed into several earthen vessels, which remain for three weeks, 
upon a table or bench. In a short time, a thin skin of mouldiness 
forms upon the top, which is removed, with a small sponge tied to 
the end of a stick: the water is then drawn off bya siphon, which 
may be plunged to the bottom of the vessels; for the carmine is so 
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firmly attached to the vessels, that it sceriis to form a part of them. 
This carmine, when dried in the shade, is almost too brilliant for the 
eye to endure. 


(To BE CONTINUED. ) 


Method of Preserving Iron Tanks from Oxydation. 

The inventor, who is a Naval. Officer in the French service, em- 
ploys a composition of resin and olive oil, well mixed with ground 

icks, which he mixes to the consistence of paste. He renders the 
resin adhesive to the interior of the casks or-tanks, by melting it with 
the olive oil, which the iron absorbs; upon this it easily spreads by 
the application of heat; the bricks give solidity to the composition, 
without destroying its adhesive quality. .This coating, when used 
for the interior of the tank, cannot be dissolved, or absorb water, but, 
on the contrary, is rendered more durable ; neither is the composition 
liable to be affected by the atmosphere, when outwardly applied, and 
it rves the iron from oxydating for a very great length of time. 

e inventor announces that he has employed this composition for 
many years, upon casks in the French navy, and also on the iron hoops, 
which do not the least oxydate, after having been treated by it. 

{ London Jour. 


. 


On the manufacture of Glue, or Size, for the use of Weavers, Paper- 
nging manufacturers, §c. 


Glue is made from hides, skins, and pelts ; the skin of the ears, 
legs, &c.; and the older the animals producing them, the better. 

Hide-roundings are the best material for this purpose, viz. the 
clippings of hides, which have only been limed ; as leather which 
has been tanned, or dressed in oil, 1s of no value for glue or size.” 

The proportion of their value, for this use, is nearly as follows :— 
112 lbs. of the hide-roundings are equal to making 56 Ibs. of glue ; the 
same pepe J of chamois-leather or glovers’ clippings, not oiled nor 
tanned, or of alumed or whittawed leather, to 40 of glue; of hare 
and rabbit skins, (which are never limed, and are mostly used by 
buckram-stiffeners and linen-dyers, in consequence of their not having 
any lime or alum in them, ) to 35 lbs. of glue ; also the same quantity 
of fellmongers’ shreds yield from 25 to 28 lbs. of glue; and of parch- 
ment slips or cuttings, from 14 to 16 Ibs. 

A great deal, however, depends upon the various articles enumera- 
ted, being perfectly free from lime, dust, or dirt, their perfect state of 
dryness, and their condition. 

‘he expenses of boiling them into glue, are much reduced when the 
various articles have been soaked in water for 24 hours, previous to 
boiling them in other fresh water. 


* Except for the use of the black paper-case makers, who use tanned leather 
for making their glue. See p. 115. 
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The quantity of water, must be regulated by the strength of the glue 


or size required ; allowing one pint of water, for an ounce of glue, or 
2 gals. for a pound of glue, for single size. 

The hide-roundings require one gallon of water for 16 oz.; alumed 
leather, chamois leather and glovers’ clippings, 1 gal. per 20 oz.; hare 
and rabbit skins, 1 gal. per 24 oz.; fellmongers’ shreds, 1 gal. per 28 
oz.; and parchment cuttings, 1 gal. per 50 oz. 

The exact quantity of water, ought first to be put into the boiler, 
according to the quantity of size intended to be made ; and when the 
article to be boiled into size, is added, the depth or quantity of liquid 
required to be constantly maintained, till the gelatine is extracted by 
the boiling, will be correctly ascertained ; and any visible waste oc- 
casioned in the boiler, during the operation, must be continually sup- 
plied, by adding the necessary quantity of water ; or, otherwise, con- 
siderable time will be lost in the process. 

An iron pan or boiler is much better than any other, provided that 
care is taken to add cold water, by a little at a time, while the boil- 
ing is continued. And it is also necessary to have an iron grating 
placed inside the boiler, in order to prevent the article from reine | to 
the bottom of it, and to lessen the time and trouble required in fre- 
quently stirring it. [ Manufacturers’ Assistant. 


On the fallacy of the prevailing opinion, that a Candle burns away 
the faster for being snuffed. By Benjamin Basineton, Esq. M. P. 


It is a commonly received opinion, that a candle, when regularly 
snuffed, burns away much faster than when suffered to burn without 
snuffing; and hence people submit to the very great loss of light, oc- 
casioned by that neglect. 

Mr. J. 1. Hawkins, many years ago, made experiments, by which 
he proved, that a candle does not burn away the faster, in consequence 
of being snuffed ; and we are glad to find his experience again con- 
firmed, by the following accurate experiments, made by Mr. Babing- 
ton. 

He had six candles of the best tallow, cast in the same mould, with 
wicks of twelve threads; these he burned for one hour, in an apart- 
ment in which the air was unagitated, and at a temperature of 55°. 
He first performed the experiment by snuffing them every ten minutes, 
and then without snuffing them at all; being desirous to ascertain 
what difference in the combustion, the snuffing would cause. 

The loss, in weight, of those which were snuffed, varied from 100 
to 106 grains: those which had not been snuffed, from 97 to 106 
stains. It thus appeared that the consumption of material, in a tallow 
candle snuffed at intervals of ten minutes, is only 2.75 per cent. more 
than in a candle not snuffed; a difference very inconsiderable, com- 
pared with the difference of light produced. { Tech. Rep. 
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On French Paper, made oo or Cross-fibres, of Hemp and 


We have lately been favoured by a friend, with specimens of colour- 
ed papers, made of the above materials, procured in the improved 
French manufactures, of hemp and flax, without water-rotting or fer- 
mentation, and which were of yellow and cream colours; they were 
rather tender, however, and seemed to require a mixture of longer 
fibres, to give them sufficient strength and durability. 

This is making a much better use of the fibrous part of the boom, 
or refuse of flax and hemp, than merely converting it into manure, 
as is done in this country; and, when the improved methods of treat- 
ing flax and hemp by machinery, instead of water-rotting them, shall 
have become common in this country, and Ireland, as we hope and 
trust they will in time do, such materials may be obtained in consid- 
erable quantities, and form a valuable addition to the r maker’s 
resources. Pech. Rep. 


On a French Luting used in Propagating Fruit trees, by Grafting 
them. 


The best luting wherewithal to cover the newly grafted scions, is 
composed of equal ge of train oil and rosin, prepared in the 
following manner:—First, melt the rosin in an earthen vessel, then 

rin the oil, and mix them well; to be applied when cold, witha 
inter’s brush. The composition is used in the north-west part of 
rance (Bretagne) with general success. It has this advantage, that 
it never cracks, nor admits rain or wind to the grafts, which is the 
usual cause of their failing. It is more expeditiously put on, than the 
common clay ——e and looks much neater; but what renders it 
more useful, is, that the grafts covered with the composition, seldom 
fail. Scions laid under earth, or steeped in water, for a few days, 
grow better than those taken fresh from the parent tree. Grafting 
cherry or pear trees should not be delayed later than St. Patrick’s 
day. [New Monthly Mag. 


A Method of Fixing Crayon Colours.—By James Smrrusoy, Esa. 


(To THE EDITORS OF THE ANNALS OF PHILOSOPHY. ) 


London, Aug. 23, 1825. 
Gentlemen—W ishing to transport a crayon portrait to a distance. 
for the sake of the likeness, but without the frame and glass, which 
were bulky and heavy, I applied to a man, from whom I expected 
information, for a method Daing the colours. He had heard of milk 
being spread with a brush over them, but I really did not conceive 

this process of sufficient promise, to be disposed to make trial of it. 
I had myself read of fixing crayon colours, by sprinkling solution 
of isinglass, from a brush, upon them ; but to this too, I apprehended 
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ne on eitatiaeenes, of dirty operation, and perhaps of in 


so, and 
oil di- 


grown the mix the front of the pic- 
fanaidied faty crayon drawing becani¢jan oil painting. 


On the Dutch Process of making Elastic Composition Inking-Rollers 
for pityings £0 Frequently used instead of Balls. 

To eight pounds nsparent glue, add as much rain or river 
wat, as will just cover it; and stir it occasionally during seven or 
eight hours. After standing for twenty-four hours, and all the water 
is absorbed, submit. it to the action of heat, in a water-bath, and the 

lue will soon be dissolved. Remove it fror e fire as soon as a 
froth is seen torise;,and mix with it seven pounds of molasses, which 
has been previously made tolerably hot: stir the composition well 
together, in the water-bath,,over the fire, but without suffering it to 
boil.» After being thus exposed to the heat for half an hour, and fre- 

uently well stirred, it should be withdrawn from over the fire, and 
allowed to cool for a short ‘time, previous to pouring it into a cylin- 
drical. mould, made of, tin, tinned sheet iron, or copper, having a 
wooden. cylinder previously supported in its centre, by means of its 
end-pivots or gudgeons. 
remaining in the mould, at least eight or ten hours, in winter, 
and a. longer time in summer, the roller is to be taken out of the 
mould, by means of a cord fastened to one of the gudgeons, and 
over a strong pulley, fixed to the calling 5 but care must always be 
taken, that the cylinder is drawn out slowly, from, the mould. 

Old rollers are re-cast in the same manner ; first taking care to wash 
them with a strong alkaline ley, and adding a smal! quantity of water 
and molasses. e best mode, however, of making use of the old 
composition, is, by mixing it with some new, made of two pounds of 
glue, and four pounds of molasses. ‘ 


Economical Candles. 

Doctor O'Neil, of Comber, has discovered a ess, by which lard 
may be used for making candles; he renders this substance superior 
to the Russia tallow; and not so expensive. The lard, after having 
undergone his process, reSembles white wax or aceti. Candles 
made of this red substance, burn with a brilliancy superior to 
common and, it is said, even to gas}they are free rom an 


unpleasant smell, and do not feel greasy to-the touch, nor give 
an 


any smoke: they burn much longer candles of the same weight, 

and by a = alteration in the process, they can be rendered yellow 

or of any other colour, or asiwhite as snow, which neither light, air, 
Vor. L—No. 5.—Mavy, 1826. 39 
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or smoke can alter. We should be happy to hear the particu! f 
this process, but have som ion that it is the sub oT. forth 


coming patent here. “4 C Jour. 
EFFECTS’ OF HOT WATER ON FLOWERS. 


_ The following is oa gh, record, as an“addition to what has 
therto been discovered on the subject of | e pas sialogy ; and 
rola ada y the enjoyment 


of their short lived beauty. : 

Most flowers begin to fade A id heing kept 24 hours in water, a 
few may exist longer by substituting fresh’ water repeatedly; but all 
the most fugacious, ae as the ponpY Ang one or two others ex- 
cepted) may be completely restored by the use.of hot wafer. For this 
purpose, place the flowers in scaldi er, deep enough to cover 
about one-third of the length of the stem, and by the time the water 
has become cold, the flowers ‘will have become erect and fresh; then 
cut off the ends, and put them into cold water. 


as enabling the lovers i ileal to 


ON GILDING, SILVERING AND, TINNING. 
FROM NICHOLSON’S OPERATIVE MECHANIC. 
Continued from page 25. 

Oil gilding on Wood—The wood must first be covered or primed, 
by two or three coatings of boiled linseedoil and carbonate of lead, 
in order to fill up the pores, and conceal the i larities of the sur- 
face, occasioned by the veins in the wood. hem the priming is 
quite dry. a thin coat of gold size must be laid on. This is prepared 
by grinding together some red oxide of lead, with the thickest drying 
oil that can be procured, and the older the better; that it may wor 
freely, it is to be mixed, previously to being used, with a little oil of 
turpentine, till it is brought to a proper consistence. If the gold size 
is good, it will be sufficiently by fa twelve hours, more or less, to 
allow the artist to “npatry to the last part of the process, which is 
the application of the gold. For eg a leaf of gold is spread 
on a cushion (formed by a few folds of flannel, secured by a tight co- 
vering of leather,) on a piece Of Wood, about eight inches square, and 
is cut into strips ofsa proper size, by a blunt pallet knife ; each strip 
being then taken Wpon the point of a fine brush, is applied to the per 
intended to be gilded, and is then gently pressed down by a ball of 
soft cotton ; the gold immediately adheres tothe sticky surface of the 
size, and after a few minutes, the dexterous application of a large 
camel’s hair brush, sweeps away the loose particles of the gold leaf, 
without disturbing the rest. In a day or we” size will be com- 
pletely dried, and the operation will be fi . 

The advantages of this method of gilding, are, that it is very sim- 
ple, very durable, and not readily injured by changes of weather, 
even when exposed to the open air; and when soiled, it may be clean- 
ed by a little warm water, and a soft brush; its chief employment is 
in out-door work. Its disadvantage is, that it cannot be burnished. 
and therefore wants the high lustre produced by the following me 
thed. 


ns A ee ee 
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To gild by burnishing —This operation is chiefly performed on 
picture frames, mouldings, beadings, and fine stucco work. The 
surface to be gilt must be carefully covered with a strong size, made 
by boiling down. pieces of ‘white leather, or clippings of parchment, 
till they are reduced to. a stiff jelly ; this coating being dried, gerd 
ten more must be applied, consisting of the same size, mixed with 
fine Paris plaster or washed chalk; when a suflicient number of lay- 
ers have been put on, varying according to the nature of the work, 
and the whole is become quite dry, a moderately thick layer must be 
applied, composed of size and Armenian bole, or yellow oxide of lead: 
while this last is_yet moist{*the gold leaf is to be put on in the usual 
manner; itgwill immediately adhere on being pressed by the cotton 
ball, and before the size is’ become perfectly dry, those parts which 
are intended to be the most brilliant are to be carefully burnished by 
an agate, or a dog’s tooth, fixed in a handle. 

In order to save the labour of burnishing, it is a common, but bad 
practice, slightly toyburnish the brilliant parts, and to deaden the 
rest by drawing a brush over them dipped in size ; ‘the required con- 
trast between the polished, and the unpolishedigold, is indeed thus ob- 
tained ; but the getieral effect is much inferior to that produced in 
the regular way, and the smallést drop of water, falling on the sized 

rt,eccasions a stain. ‘This kind of gilding, can only be applied on 
in-loor work ; as rain, and even a considerable degree of dampness, 
will occasion the gold to peel off. Whep dirty, it may be cleaned 
by a soft brash, with hot spirit of wine, or oil of turpentine. 

To gild Copper, §&c: by Amalgam.—tImmerse a Very clean, bright 
piece of copper, in a diluted solution of nitrate of mercury. By the 
affinity of copper for nitric acid, the mercury will be precipitated : 
now spread the amalgam of gold, rather thinly, over the coateof mer- 
cury, pam given to the copper. This coat unites with the amalgam, 
but of course will remain on the copper. Now place the piece o 
pieces so operated on, in a clean oven or furnace, where there is no 
smoke. If the heat is a little greater than 600°, the mercury of the 
amalgam will be volatilized, and the copper will be beautifully gilt. 

In the large way of gilding, the furnaces are so contrived that the 
volatilized mercury is again condensed, and preserved for further 
use, so that there is no lossin the operation. There is also a contri- 
vance by which the volatile particles of merciryare prevented from 
injuring the gilders. 

To Gild Steel—Pour some of the ethereal solution of gold, into a 
wine glass, and dip therein the blade of a new pen-knife, lancet, or 
razor; withdraw the instrument, and allow the ether to evaporate. 
The blade will be found to be covered by a very beautiful coat of 
gold. A clean rag, or small piece of very dry sponge, may be dip- 
ped in the ether, and used to moisten the blade, with the same result. 

In this case there is no occasion to pour the liquid into a giass, 
which must undoubtedly lose by evaporation ; but, the rag or sponge 
nay be moistened by it, by applying either to the mouth of the phial. 
This coating of gold will remaim om the steel for a great length of 
tume, and will preserve it frem rusting. 

This is the way in which swords and other ¢ utlerv are ornamented. 
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Lancets too, are. in this with to 
them from rest. wap vided with:great adyfntage, to secure 


To heighten the colour of Yellow Gold. 
6 oz. saltpetre, ¥ 
«2 OZ. copperas, 
1 oz. white vitriol, and 
1 oz. alum. 
If it be wanted redder, a small of blue vitriol” must be 
added. These are to be well aoieaad in water as the 
colour is wanted. ” 


* heighten the — oe * 
dwts. sitediienih 
: oz. 4 dwts. sal ammioniac, 
1 07. tor he a 4, 
18 ‘dwts. re wo 
Mix them well together, and d vea ss in water, as occasion 


uires. 
TThe worllwakt be di in these com 8, applied to a pro- 
vale to burn them then ~ or ay in water or vinegar. 
To heighten the colour oe 
To 4 oz. melted low ‘wak, add 
1} oz. red in fine ~. 
1} 072. verges alin till it yield no fumes, and 
2 oz. calcined borax 
It is necessary to calcine the verdigris, or else, by the*heat applied 
in burning the wax, the vinegar becomes so concentrated as to cor- 
rode the surfaces, and make 1 it a a a. 
To separate Gold, from Gilt a solution 
of borax, in water, ‘to the ilt surface, ert a “ree bru and sprinkle 
over it some fine powdered sulphur. Make the piece red hot, and 
quench it in water. The gold may be easily wiped off with a scratch 
brush, and recovered by testi with lead. 
Gold is taken from the surface of silver by spreading over ita 
» made of powdered sal ammoniac, with aqua fortis, and heating 
it-till the matter smokes, and is nearly ays when the gold may be 
separated by rubbing it with a seratch-bru 
To silver by - No. 1.—Dissolve,an ounce of pure silver in 
ua fortis, and itate it with common salt; to which add lb. 
of sal ammoniac, sandiver, and white vitriol, and ¢ oz. of sublimate. 
No. 2.—Dissolve. an ounce of pure silver in aqua fortis ; precipi 
tate it with common salt, and add, after washing, G.ounces of com- 
mon salt, 3 ounces each of sandiver "and white vitriol, and { ounce of 
sublimate. tee’ | 
These are to be ground into a paste, u stone, with a mul- 
ler; the aoe to  seerye be 2 over = a a 
uantity of the paste, ex to a proper degree of heat. ere 
the eer runs, it is taken from the fire, and dipped into weak spirit 
of salt, to clean it. 
Silvering on Gilt Work, by Amalgamation.—Silver will not attacl 
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itself te any metal by amalgamation, it be first gilt. The 
cess is hota as ding in colours, only no acid should be u 
To silver in the ay. 
No. 1,—2 dr. tartar, 
2 dr. common salt, 
dr, of alum, and 
20 rs. of silver, precipitated from the nitrous acid 


Make them into.a pasté with’a little water. This is to be rubbed 
on the surface to be silvered, with a cork, &c. 

No. 2.—Dissolve pure silver in aqua fortis, and precipitate the sil- 
ver with common salts make this precipitate into a paste, by adding 
a little more salt and cream.of -. [tis applied as in the former 
method. ’ : 

To Silver Copper Ingots.—The principal difficulties in plating cep- 
per ingots, are, to bring the oh and a into fusion 
at the same time, to prevent the copper from scaling; for which 

rposes fluxes are used. The surface of the c n which the 
silver is to be fixed, must be made flat, by filing, and should be left 
rough. The silver is first annealed, and afterwards pickled in weak 
spirit of salt; it is planished, and then scraped on the surface to be 
fittedyon the copper. ‘These pre surfaces, are anointed with a 
solution of borax, or strewed with fine powdered borax itself, and 
then confined in contact with each other, by binding wire. When 
they are exposed, to a sufficient degree of heat, the flux causes the 
surfaces to fuse at the same time, and after they become cold, they 
are found firmly united. 


Copper may likewise be plated by heating it, and eins leaf 
re 


silver upon it ; so may iron and brass. This process is called 
Plating. E 

To separate the Silver from Plated Copper —This process is applied 
to recat the silver, from the plated metal, which’ hea been Ptilled 
down for buttons, toys, &c. without destroying any | papers of 
the copper. For this purpose a menstruum is com % pounds 
of oil of vitriol, 14 ounce of nitre, and a pound of water. The plated 
metal is boiled in it, till the silver is dissolved, and then the silver is 
recovered by throwing common salt into the solution. 

To Plate Iron.—Iron may be plated by. three different modes. 

ist. By polishing the surface veryrclean, and level, with a burnisher ; 
and afterwards, by exposing it to a blueing heat, a leaf of silver is pro- 
perly placed, and carefully burnished down. This is repeated till a 
sufficient numberof leaves is applied, to give the silver a proper body. 

2nd. By the use of a solder. 7 of thin solder are placed between 
the iron and silver, with a little flux, and secured together by bind- 
ing wire. It_is then placed in a clear fire, and continued in it, till 
the solder melts ;.when it is taken out, and on cooling, is found to ad- 
here firmly. 
_ And 3d. By tinning the iron first, and uniting the silver by the 
intermedia of slips of rolled tin, brought into fusion in a gentle heat. 

(TC BE CONTINUED. ) 
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List of Patents for yy RT le pam, » from 


1825. 


ee age in preventing doors, &c. from being too it, December 12, 
Daniel Fraser, New York. ™ 
In a wooden screws, Dec. 12, James Lyngh, Pulaski, Giles County, 


for cutting paper, Dec. 18, John M‘Clintic and George Taber, 
Penn. 
iano Fortes, Dec. 17, Al eus Babcock, Boston, Mass. 

In the shingle mill, for sawing shi Dec. 17, Ephraim Parker, Fitzwil 
liam, New Hampshire. 

In the machine for cleaning rice, Dec. 21, Alexander Shinie, Charleston, S. ( 

he the machine for making mortices, Dec. 22, Ezra Ripley, , N. York. 

cing a fresh water dry dock, Dec. 22, dani, H..Clarke, an L. M. Wiss, 

N. —* 

In the cast iron box for the hubs of wheels, a. 28, Jeremiah Wilt, Cham. 
bersburg, Penn. 

In the system of lotteries, Dec. 28, Francis W. Dana, Boston, Mass. 

In rotting flax and hemp by steam, Dec. 28, Achilles Chinn, Harrison county, 
Kentucky. 

In the mode of propelling carriages, Dec. 28, Thomas Blanchard, Spring- 
field, Mass. 

In os application of steam generally, Dec. 29, Mi¢hacl Musselman, Phelps, 
N. Yor 

In the mode of planking wool hats, &c, Dee. 31, Laban L. Macomber, Bath, 
Maine. 

In pressing and smoothing unburnt bricks, Dec. 31, Thomas Norcross, Hal- 
lowell, Maine. 

In raising boats from canals, &c. Dec. 31, Elisha Turner, Rochester, N. Y. 

1826. 


In refrigerators for Distilleries, January 6, L. Chs. & Phil. Bodmann, Balti 
more. 

In the machine for thrashing grain, Jan. 10, William Small, Augusta, Maine 

In the joints for bedsteads, Jan. 11, John Mitchel, Harrisburg, Penn. 

In the washing machine, Jan. 11, Oliver Deane, Walpole, Mass. 

in the water cement, Jan. 11, Simeon Guilford, Lebanon, Penn. 

In re ng carriages when "descending hills, Jan. 16, Ezra Slifer, Boons- 
borough, Maryland. 

Int - machine for thrashing grain, Jan. 16, Jacob A. Heermance, Redhook, 

N. Yor 

In the horizontal cotton and wool spinner, Jan. 16, J. S. & B. J. Billings, 
Moreau, N. York. 

In extending motion, and multiplying power, Jan. 16, William Kendall, Jun 
Waterville, Maine. 

In the machinery for sawing boards, Jan. 16, William Kendall, Jun. Water- 
ville, Maine. 

In the stove, &c. for cooking, Jan. 19, John Bonis, Baltimore. 

In the machine for mashing, in distilleries, Jan. 3% William Whitney, Ro- 
chester, N. York. 

In the tincture for curing corns, Jan. 20, Elisha Smith, N. Brunswick, New 
Jerse 

In the mode of bushing ‘sheaves and blocks, Jan. 23, Theodore and Daniel 
Curtis, Washington, D. C, 

In the machine for mixing mortar, Jan. 23, John M. Brookings, Wiscasset, 
Maine. 

In the washing machine, Jan. 25, Willard Foster, Oswego, N. York. 

In the machine for sawing shingles, Jan. 25, Willard Foster, Oswego, N. ¥ 
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In making ornamenting rolls, Jan. 26, David H. Mason, dang 9% 

In the mode of drawing water, Jan. 27, Je?emiah Dexter, Salisbury, Conn. 

In A mode of obtaining water from wells, Jan. 27, Junius Smith, London, 
Englane. 

In the plough, Jan. 28, Stephen M‘Cormick, Fauquier, Virginia. 

In the temples used in weaving cloth, Jan. 30, Orsemus M. Stillman, Brook- 
field, Madison county, N. Y. 

In the cooking stove, February 1, David Little, Hagerstown, Md. 

In cleaning the seed from cotton, Feb. 3, Jesse Reed, Marshfield, Mass. 

In pumps, Feb. 4, Silvanus Russell, Olean, N. York. 

In constructing railways for raising vessels, Feb. 8, Amasa Miller, New-Lon- 
don, €onn. 

In the saw mill, Feb. 8, Israel Jo mn, Jr. Villenovia, N. York. 

In digging canals, Feb. 10, Jere Brainerd, Rome, N. York. 

In the machine for pressing hay, Feb. 15, Nathan Whitney, Augusta, Maine. 

In the machine for planting cotton, &c. Feb. 15, Frs. H. Smith, Richmond, 
Virginia. 

In pag steam pump, Feb. 16. George W. Long, U. S. Artillery, Old Point 
Comfort. 

In making brooms, Féb. 15, Adam Sclater, Oxford Township, Penn. 

In the machine for pressing hops, Feb. 17, Joseph Wilson, Otsego, N. York. 

In the machine for thrashing grain, Feb. 18, Joseph Potter, Reading, Penn. 

In the machine for thrashing grain, Feb. 21, Daniel Hurlbut, N. Etheredge, 
and J. M‘Combs, Herkimer county, N. York. “ 
Being a tube picker ue in weaving, Feb. 21, Benjamin Holbrook, Provi- 
dence, R. I. 

In bedsteads, Feb. 21, Peter Breasted, Green county, N. York. 

Called the ** family mill,” Feb. 23, David Flagg, Jr. Gardiner, Maine. 

In the steam still, Feb. 23, James G. Foley, Harrisburg,'Penn. 

In the power loom for weaving wite, Feb. 23, John S. Gustin, New York. 

In the ship railway dock, Feb. 24, John Thomas, New York. 

On the old method of tanning, March 1, Leonard Jacobs, Richmond, Va. 

In the construction of smiths’ vices, March 2, Calvin Wing, Gardiner, Maine. 

In the machine for printing, March 2, Daniel Treadwell, Boston. 

In the machine for roping and spinning, March 3, J. R. Wheeler, and J. B. 
Wheeler, Galway, Saratoga county, N. Y. 

In the 30 hours wooden wheel’d clocks, March 4, Eli Terry, Plymouth, Conn, 

On his former patent, March 4, do. 0. 

In fire-proof wrought iron chests, March 7, Jesse Delano, New York. 

In the machine for rubbing marble, March 7, Elijah Ferris, West Chester, 
N. York. 

In the washing machine, March 8, Edward Thurston, Burlington, Vermont. 

In the steam engine, March 10, George Deming, Niagara, N. York. 

In the machine for sewing leather, March 10, Henry Lye, Philadelphia, 

In the machine for hulling rice, March 10, John L. Norton, New York. 


List of New Patents in England, which have passed the Great Seal, 
since Jan. 23, 1826. 

To R. Stevenson, Bridge Town, Warwickshire, engineer, for axle- 
trees to remedy the extra friction on curves, to wagons, carts, and 
cartingat, used on rail roads, trainways, and other public roads.— 
Jan. 23. 

R. Rigg, Bowstead Hall, Cumberland, for a new condensing ap- 
paratus, to be used with the apparatus now in use for making vine- 
gar-—Feb. 4. 
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J. C. Gamble, Dublin, ist, for an ee for the concentra - 
tion and crystallization of aluminous and other and crys- 
tallizable ae ; part of om Selcion may be applied to the 

neral purposes of evaporation, distillation, inspissation, and desic- 
Stan, alk ially to the generation of steam.—Feb. 7. 

W. Mayhew, Union-street, Southwark, and W. White, Cheap- 
side, hat manufacturers, for an improvement in the*manufacture of 
hats.—-Feb. 7. 

H. E harbour-master of the port of Hol » North Wales, 
for a m of rendering ships and other vessels, whether sailing or 
progelied by steam, more safe in of danger by leakage, bilging, 
or letting in water, than as at constructed.—Feb. 7. 

w. Gistaon, New upon- Tyne, civil engineer, for improved 
machinery for loading or unloading of shi s, or craft.—Feb. 7. 

B Cock, Birmingham, brass-founder, for improvements in making 
files of various descriptions —Feb. 7. 

W. Warren, Crown-street, ney epee for improvements in 
the process of extracting from the peruvian bark, medicinal substances 
or properties, known by the name of quinine and cinctronine, and 

the various salts to which these substances’may serve as a 
s.—Feb. Lily Ad 

J. L. Higgins, Oxford-street, for improvements in the construction 
of the masts, yards, sails, rigging of, ships, and smaller vessels, and in 
the tackle used for working or navigating,the same.—Feb. 11. 

B. Newmarch Cheltenham, and C. r, Gloucester, brazier, 
for a mechanical invention to be applied for the pu of suspend - 
ing and securing windows, gates, doors, shutters, blinds, and other 


oper —eae. 18. . 
. Walter, Luton, Bedfordshire, straw-hat manufacturer, for im- 
ements in the manufactire of straw plat, for making bonnets, 

1ats, and other articles. —Feb. 18. ~ 

C. Whitlaw, Bayswater Terrace, Paddington, medical botanist, for 
improvements in administering medicines by the agency of steam or 
vapour.—Feb. 18. 

A. Buffum, Bridge-street, hat manufacturer, for improvements in 
the process of making, or manufacturing and dying, hats. —Feb. 18. 


Philadelphia Society for Promoting Agriculture. 
Stated Meeting, 5th month (May) 16, 1826. 

On Motion Resolved, That the premium offered on the 17th ot 
January last, by this Society, of fifty dollars or a medal of that 
value, for the greatest quantity of sewing silk made from cocoons of 
silk worms which have been bred in Pennsylvania, and fed on the 
white or Italian mulberry tree, be extended to New Jersey, within 
ten miles of Philadelphia. 


Extract from the miziutes. 
W. S. WARDER, Secretary. 


